Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2001-193966 
(43)Date of publication of application : 17.07.2001 



(51)Int.CL F24F 3/147 

B01D 53/26 
F24F 6/08 

(21 Application number : 2000-004210 (71)Applicant : DAIKIN IND LTD 

(22)Date of filing : 1 3.01 .2000 (72)Inventor : OKAMOTO YASUNARI 

MATSUI NOBUKI 
IKEGAMI SHUJI 
WATABE YU JI 
YONEMOTO KAZUO 



(54) HUMIDITY REGULATING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new humidity 
regulating system in combination with a humidity 
regulator and a cogeneration system. 
SOLUTION: A fuel cell and a modified part are provided 
in the cogeneration apparatus 10. A hydrogen generated 
in the modified part is supplied to the cell, and a power 
is generated. A water is heated by utilizing the waste 
heats of the cell and the modified part, and generated 
warm water is stored in a hot water tank. A dehumidifier 
50 having a desiccant rotor is provided in the garret of a 
residence 70. The dehumidifier 50 introduces the 
outdoor air, dehumidifies it, and supplies it to a room. 
The indoor air is inputted, heated and the desiccant is 
recycled by the heated indoor air. The warm water of 
the tank is supplied to the dehumidifier 50 through warm 
water piping 36. The dehumidifier 50 heats the indoor air 
by the supplied warm water. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cogeneration device (10) which fuel is supplied and outputs electric power and warm 
temperature, While it has a humidity controller (50) which supplies this air to the interior of a 
room after adjusting humidity of incorporated air, the above-mentioned humidity controller (50), 
A conditioning part (53) which is provided with adsorbent and performs moisture absorption from 
the 1st air, and moisture desorption over the 2nd air, A humidification system which supplies 
indoors the 1st air or the 2nd air which was provided with a heating unit (55) which heats the 
2nd air of the above by warm temperature which a cogeneration device (10) outputs, and is 
supplied to a conditioning part (53) in order to reproduce adsorbent of the above-mentioned 
conditioning part (53), and flowed out of the above-mentioned conditioning part (53). 
[Claim 2]In the humidification system according to claim 1, a cogeneration device (10), A 
humidification system which is provided with a reforming section (20) for supplying hydrogen 
generated by a fuel cell (1 1) and refining of fuel to a fuel cell (1 1), and performs power 
generation by a fuel cell (1 1), and outputs waste heat of either one of a fuel cell (1 1) or a 
reforming section (20), and both as warm temperature. 

[Claim 3]In the humidification system according to claim 1 or 2, a humidity controller (50), A 
humidification system which discharges to outdoor the 2nd air that supplied indoors the 1st air 
that flowed out of a conditioning part (53), and flowed out of a conditioning part (53) while 
incorporating outdoor air as the 1 st air at least and incorporating indoor air as the 2nd air at 
least. 

[Claim 4]A humidification system with which a conditioning part (53) of a humidity controller (50) 
dehumidifies the 1st air in the humidification system according to claim 3 so that absolute 
humidity of the 1st air may become below in absolute humidity of indoor air. 
[Claim 5]A humidification system provided with a heat exchanging part (54) to which heat 
exchange of the 1st air into which a humidity controller (50) flowed out of a conditioning part 
(53), and the 2nd air sent to a heating unit (55) is carried out in the humidification system 
according to claim 3 or 4. 

[Claim 6]In the humidification system according to claim 4, a humidity controller (50), A 
humidification system provided with the 1st humidification cooling unit (56) for supplying the 
interior of a room, after cooling by humidifying the 1st air dehumidified by the above-mentioned 
conditioning part (53) while dehumidifying the 1st air so that absolute humidity of the 1st air may 
become lower than absolute humidity of indoor air in a conditioning part (53). 
[Claim 7]A humidification system provided with the 2nd humidification cooling unit (57) for 
supplying a heat exchanging part (54), after cooling a humidity controller (50) by humidifying the 
2nd air in the humidification system according to claim 4, 5, or 6. 

[Claim 8]In the humidification system according to claim 1 or 2, a humidity controller (50), A 
humidification system which discharges to outdoor the 1st air that supplied indoors the 2nd air 
that flowed out of a conditioning part (53), and flowed out of a conditioning part (53) while 
incorporating indoor air as the 1st air at least and incorporating outdoor air as the 2nd air at 
least. 

[Claim 9]A humidification system provided with a heat exchanging part (54) to which heat 
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exchange of the 1st air into which a humidity controller (50) flowed out of a conditioning part 
(53), and the 2nd air sent to a heating unit (55) is carried out in the humidification system 
according to claim 8. 

[Claim 10]A humidification system provided with a reheating part (58) for heating a humidity 
controller (50) in the humidification system according to claim 9 by warm temperature to which a 
cogeneration device (10) outputs the 2nd air humidified by a conditioning part (53), and supplying 
indoors. 

[Claim 11]In a humidification system of any 1 statement of claims 3 thru/or 10, a humidity 
controller (50), Dehumidification operation which discharges to outdoor the 2nd air that supplied 
indoors the 1st air that flowed out of a conditioning part (53), and flowed out of a conditioning 
part (53), A humidification system which switches humidifying operation which discharges to 
outdoor the 1st air that supplied indoors the 2nd air that flowed out of a conditioning part (53), 
and flowed out of a conditioning part (53), and performs it. 

[Claim 12]In a humidification system of any 1 statement of claims 1 thru/or 1 1, adsorbent of a 
conditioning part (53), . Receive a water content difference of water content of adsorbent in 
case relative humidity of air in contact with this adsorbent is 0%, and water content of 20% of 
case. A humidification system which a ratio of a water content difference of water content in 
case relative humidity of the above-mentioned air is 10%, and water content of 40% of case 
comprises with or more 0.5 a substance it is [ substance ] 1.5 or less. 

[Claim 13]A humidification system which adsorbent of a conditioning part (53) comprises with 
xerogel or silica gel in the humidification system according to claim 12. 

[Claim 14]In a humidification system of any 1 statement of claims 3 thru/or 7, both indoor air, 
and the 1st both [ either or ] that were dehumidified with a humidity controller (50) are 
incorporated, A humidification system provided with a conditioner (60) which cools air which 
incorporated by performing a refrigerating cycle by heat exchange with a refrigerant, and air- 
conditions by supplying cooled air indoors. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the humidification system which performs indoor 

dehumidification or humidification. 

[0002] 

[Description of the Prior Art]ConventionalIy, as a humidity controller which adjusts the humidity 
of air, what dehumidifies air using adsorbent is known as indicated by the " new edition [ edited 
by frozen air conditioning manual application ], and 4th edition" 126-132 page edited by 
Japanese Association of Refrigeration.This kind of humidity controller dehumidifies by making the 
moisture in the air stick to adsorbent, and supplies the air after dehumidification to the interior 
of a room. The reproduction which is adsorbent on the other hand was performed suitably, and 
the amount of adsorption of adsorbent is secured. That is, the air heated at about 80-90 ** is 
contacted to adsorbent, and it is reproducing by making moisture desorb from adsorbent by this. 
According to this kind of humidity controller, air can also be humidified by using the moisture 
desorbed from adsorbent. 

[0003]On the other hand, both electric power and warm temperature are conventionally taken 
out from the supplied fuel, and the cogeneration system which makes total and high thermal 
efficiency profitably like is known. For example, while burning fuel by engine, a gas turbine, etc. 
and driving a dynamo, warm water is generated using waste heat, such as an engine. The 
generated warm water is used for hot water supply etc. The cogeneration system which used the 
fuel cell is also proposed in recent years. As for this kind of cogeneration system, application to 
small-scale things, such as a minor building and home use, is considered. 
[0004] 

[Problem(s) to be Solved by the Invention]As mentioned above, in the humidity controller using 
adsorbent, warm temperature is required because of reproduction of adsorbent. Therefore, when 
it was supplying this warm temperature separately with an electric heater etc., there was a 
problem which becomes excessive [ the energy which gas conditioning takes ]. On the other 
hand, the warm temperature from a cogeneration system is mainly used for hot water supply 
often [ the ]. For this reason, the use of the warm temperature outputted was restricted and use 
of warm temperature was not fully made. Thus, since what combined both to the above- 
mentioned humidity controller and a cogeneration system having a relation which complements 
and dresses both problem was not found, an appearance of the new device which combined the 
humidity controller and the cogeneration system was desired. 

[0005]this invention is made in view of this point, and comes out. The new humidification system 
which combined the purpose and cogeneration system is provided, and it is shown in aiming at 
effective use of energy. 

[0006] 

[Means for Solving the Probiem]A cogeneration device (10) which fuel is supplied to the 1st 
solving means that this invention provided for a humidification system, and outputs electric 
power and warm temperature, While it has a humidity controller (50) which supplies this air to the 
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interior of a room after adjusting humidity of incorporated air, the above-mentioned humidity 
controller (50), A conditioning part (53) which is provided with adsorbent and performs moisture 
absorption from the 1st air, and moisture desorption over the 2nd air, In order to reproduce 
adsorbent of the above-mentioned conditioning part (53), it has a heating unit (55) which heats 
the 2nd air of the above by warm temperature which a cogeneration device (10) outputs, and is 
supplied to a conditioning part (53), and the 1st air or the 2nd air which flowed out of the above- 
mentioned conditioning part (53) is supplied indoors. 

[0007]In the 1st solving means of the above, the 2nd solving means that this invention provided 
a cogeneration device (10), It has a reforming section (20) for supplying hydrogen generated by a 
fuel cell (1 1 ) and refining of fuel to a fuel cell (1 1 ), and power generation by a fuel cell (1 1 ) is 
performed, and waste heat of either one of a fuel cell (1 1) or a reforming section (20), and both 
is outputted as warm temperature. 

[0008]In the 1st and 2nd solving means of the above, the 3rd solving means that this invention 
provided a humidity controller (50), While incorporating outdoor air as the 1st air at least and 
incorporating indoor air as the 2nd air at least, the 2nd air that supplied indoors the 1st air that 
flowed out of a conditioning part (53), and flowed out of a conditioning part (53) is discharged to 
outdoor. 

[0009]In the 3rd solving means of the above, as for the 4th solving means that this invention 
provided, a conditioning part (53) of a humidity controller (50) dehumidifies the 1st air so that 
absolute humidity of the 1st air may become below in absolute humidity of indoor air. 
[0010]The 5th solving means that this invention provided is provided with a heat exchanging part 
(54) to which heat exchange of the 1st air into which a humidity controller (50) flowed out of a 
conditioning part (53), and the 2nd air sent to a heating unit (55) is carried out in the 3rd or 4th 
solving means of the above. 

[001 1]In the 4th solving means of the above, the 6th solving means that this invention provided a 
humidity controller (50), While dehumidifying the 1st air so that absolute humidity of the 1st air 
may become lower than absolute humidity of indoor air in a conditioning part (53), after cooling 
by humidifying the 1st air dehumidified by the above-mentioned conditioning part (53), it has the 
1st humidification cooling unit (56) for supplying the interior of a room. 

[0012]In the 4th, 5th, and 6th solving means of the above, after the 7th solving means that this 
invention provided cools a humidity controller (50) by humidifying the 2nd air, it is provided with 
the 2nd humidification cooling unit (57) for supplying a heat exchanging part (54). 
[0013]In the 1st and 2nd solving means of the above, the 8th solving means that this invention 
provided a humidity controller (50), While incorporating indoor air as the 1st air at least and 
incorporating outdoor air as the 2nd air at least, the 1st air that supplied indoors the 2nd air that 
flowed out of a conditioning part (53), and flowed out of a conditioning part (53) is discharged to 
outdoor. 

[0014]The 9th solving means that this invention provided is provided with a heat exchanging part 
(54) to which heat exchange of the 1st air into which a humidity controller (50) flowed out of a 
conditioning part (53), and the 2nd air sent to a heating unit (55) is carried out in the 8th solving 
means of the above. 

[0015]The 10th solving means that this invention provided is provided with a reheating part (58) 
for heating a humidity controller (50) by warm temperature to which a cogeneration device (10) 
outputs the 2nd air humidified by a conditioning part (53), and supplying indoors in the 9th solving 
means of the above. 

[0016]the 1 1th solving means that this invention provided — the [ the above 3rd - ] — a 
humidity controller (50) in any 1 solving means often, Dehumidification operation which 
discharges to outdoor the 2nd air that supplied indoors the 1st air that flowed out of a 
conditioning part (53), and flowed out of a conditioning part (53), Humidifying operation which 
discharges to outdoor the 1st air that supplied indoors the 2nd air that flowed out of a 
conditioning part (53), and flowed out of a conditioning part (53) is switched, and is performed. 
[0017]the 12th solving means that this invention provided — the [ the above 1st - ] — 
adsorbent of a conditioning part (53) in any 1 solving means of 1 1, . Receive a water content 
difference of water content of adsorbent in case relative humidity of air in contact with this 
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adsorbent is 0%, and water content of 20% of case. A ratio of a water content difference of water 
content in case relative humidity of the above-mentioned air is 10%, and water content of 40% of 
case is constituted by or more 0.5 a substance which is 1.5 or less. 

[0018]As for the 13th solving means that this invention provided, adsorbent of a conditioning 
part (53) is constituted by xerogel or silica gel in the 12th solving means of the above. 
[0019]the 14th solving means that this invention provided — the [ the above 3rd - ] — in any 1 
solving means of seven, It has a conditioner (60) which cools air which incorporated both indoor 
air, and the 1st both [ either or ] that were dehumidified with a humidity controller (50), and 
incorporated by performing a refrigerating cycle by heat exchange with a refrigerant, and air- 
conditions by supplying cooled air indoors. 

[0020]- In the 1st solving means of the operation-above, fuel is supplied to a cogeneration 
device (10). A cogeneration device (10) outputs heat produced in that case as warm temperature 
at the same time it generates electricity based on supplied fuel. As this cogeneration device (10), 
what drives a dynamo by engine or a gas turbine, and a thing using a fuel cell are illustrated. 
[0021]On the other hand, a humidity controller (50) incorporates the 1st air and the 2nd air, and 
performs humidity control of air. The 1st incorporated air is sent to a conditioning part (53), and 
contacts adsorbent. Adsorbent is adsorbed in moisture contained in the 1st air by this, and the 
1st air is dehumidified. After the 2nd air is heated in a heating unit (55), it is supplied to a 
conditioning part (53). In this heating unit (55), the 2nd air is heated using warm temperature 
from a cogeneration device (10). In that case, warm temperature used for heating of the 2nd air 
may be all or a part of any of warm temperature which a cogeneration device (10) outputs. The 
2nd air heated by a heating unit (55) contacts adsorbent in a conditioning part (53). The 2nd air 
is humidified at the same time moisture desorbs from adsorbent and adsorbent is reproduced by 
this. And a humidity controller (50) supplies the 1st air or the 2nd air from a conditioning part 
(53) indoors. That is, if the 2nd air that the interior of a room was dehumidified and was 
humidified when supplying the 1st dehumidified air indoors is supplied indoors, the interior of a 
room will be humidified. 

[0022]In the 2nd solving means of the above, a fuel cell (1 1) and a reforming section (20) are 
provided in a cogeneration device (10). A reforming section (20) reforms fuel of a hydrocarbon 
system of natural gas, methanol, etc., and generates hydrogen. A fuel cell (1 1) generates 
electricity using hydrogen supplied from a reforming section (20). Waste heat which radiated heat 
from a fuel cell (11) is outputted as warm temperature in a form of warm water etc. When 
exoergic reactions, such as partial oxidation reaction, are used for refining of fuel in a reforming 
section (20), waste heat radiates heat also from a reforming section (20). Therefore, waste heat 
of a reforming section (20) is also outputted as warm temperature in this case. 
[0023]In the 3rd solving means of the above, the 1st air in which a humidity controller (50) 
contains outdoor air is incorporated, and the 2nd air including indoor air is incorporated. This 1st 
air may be only outdoor air and may be outdoor air and mixture air of indoor air, for example. The 
2nd air may be only indoor air and may be mixture air of indoor air and outdoor air, for example. 
[0024]A humidity controller (50) supplies indoors the 1st air dehumidified by a conditioning part 
(53), and performs indoor dehumidification. On the other hand, the 2nd air used for reproduction 
of adsorbent in a conditioning part (53) is discharged after that outdoor. As mentioned above, 
outdoor air is contained in the 1st air supplied indoors, and indoor air is included in the 2nd air 
discharged by outdoor. Therefore, indoor ventilation is also performed by operation of the above- 
mentioned humidity controller (50) with indoor dehumidification. 

[0025]In a conditioning part (53) of a humidity controller (50), although the 1st air contacts 
adsorbent and the moisture is taken, in the 4th solving means of the above, dehumidification of 
the 1st air is performed in that case, so that absolute humidity of the 1st air may become below 
in absolute humidity of indoor air. And the 1st air that was carried out below as for absolute 
humidity of indoor air is supplied indoors. 

[0026]In the 5th solving means of the above, a heat exchanging part (54) is provided in a 
humidity controller (50). The 1st air dehumidified by a conditioning part (53) and the 2nd air 
incorporated into a humidity controller (50) are sent into a heat exchanging part (54). Here, since 
heat of adsorption occurs when adsorbent is adsorbed in moisture in the 1st air, temperature of 
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the 1st air rises by dehumidification. In a heat exchanging part (54), the 1st air and the 2nd air 
which were sent in perform heat exchange mutually. By it, the 2nd air is heated at the same time 
the 1st air is cooled by this heat exchange. And the 2nd air heated in a heat exchanging part (54) 
is supplied to a heating unit (55). 

[0027]In the 6th solving means of the above, absolute humidity of the 1st air becomes lower 
than absolute humidity of indoor air by dehumidification of the 1st air in a conditioning part (53) 
of a humidity controller (50). The 1st air dehumidified by this conditioning part (53) is sent to the 
1st humidification cooling unit (56). In the 1st humidification cooling unit (56), it cools by 
humidifying the 1st air. That is, since moisture takes enthalpy in the case of humidification, 
temperature of the 1st air falls. Indoor humidity will be maintained by predetermined value if 
absolute humidity of the 1st air after being humidified by the 1st humidification cooling unit (56) 
is set up on a par with absolute humidity of indoor air in that case. 

[0028]In the 7th solving means of the above, the 2nd humidification cooling unit (57) is provided 
in a humidity controller (50). The 2nd air incorporated into a humidity controller (50) is sent into 
the 2nd humidification cooling unit (57). In the 2nd humidification cooling unit (57), it cools by 
humidifying the 2nd air. That is, since moisture applied on the occasion of humidification takes 
enthalpy, temperature of the 2nd air falls. And the 2nd air is sent into a heat exchanging part 
(54) after being cooled by the 2nd humidification cooling unit (57). Therefore, in a heat 
exchanging part (54), the 1st air and heat exchange after the 2nd air cooled by the 2nd 
humidification cooling unit (57) dehumidifying are performed. 

[0029]In the 8th solving means of the above, the 1st air in which a humidity controller (50) 
includes indoor air is incorporated, and the 2nd air containing outdoor air is incorporated. This 
1st air may be only indoor air and may be mixture air of indoor air and outdoor air, for example. 
The 2nd air may be only outdoor air and may be outdoor air and mixture air of indoor air, for 
example. 

[0030]A humidity controller (50) supplies indoors the 2nd air humidified by a conditioning part 
(53), and performs indoor humidification. On the other hand, the 1st air from which moisture was 
taken by adsorbent in a conditioning part (53) is discharged after that outdoor. As mentioned 
above, outdoor air is contained in the 2nd air supplied indoors, and indoor air is included in the 
1st air discharged by outdoor. Therefore, indoor ventilation is also performed by operation of the 
above-mentioned humidity controller (50) with indoor dehumidification. Moisture of indoor air 
discharged by outdoor as the 1st air is made to stick to adsorbent in a humidity controller (50). 
For this reason, moisture is collected from indoor air exhausted with ventilation, and this 
moisture is given to the 2nd air. 

[0031]In the 9th solving means of the above, a heat exchanging part (54) is provided in a 
humidity controller (50). The 1st air dehumidified by a conditioning part (53) and the 2nd air 
incorporated into a humidity controller (50) are sent into a heat exchanging part (54). Here, since 
heat of adsorption occurs when adsorbent is adsorbed in moisture in the 1st air, temperature of 
the 1st air rises by dehumidification. In a heat exchanging part (54), the 1st air and the 2nd air 
which were sent in perform heat exchange mutually. By this heat exchange, the 2nd air is heated 
in response to heat which radiates heat from the 1st air. And the 2nd air heated in a heat 
exchanging part (54) is supplied to a heating unit (55). 

[0032]In the 10th solving means of the above, a reheating part (58) is provided in a humidity 
controller (50). In a reheating part (58), the 2nd air humidified by a conditioning part (53) is 
heated by warm temperature from a cogeneration device (10). Here, in a conditioning part (53), 
since enthalpy is consumed in order to make moisture desorb from adsorbent, temperature of 
the 2nd air falls in the case of humidification. And after the 2nd air that carried out the 
temperature fall by this humidification is heated in a reheating part (58), it is supplied indoors. 
[0033]In the 11th solving means of the above, by switching dehumidification operation and 
humidifying operation and performing them, a humidity controller (50) switches dehumidification 
and humidification and performs them. That is, at the time of dehumidification operation, the 1st 
air dehumidified by a conditioning part (53) is supplied indoors. On the other hand, at the time of 
humidifying operation, the 2nd air humidified by a conditioning part (53) is supplied indoors. 
[0034]Adsorbent of a conditioning part (53) is constituted from the 12th solving means of the 
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above by substance with the predetermined characteristic. 

[0035]Adsorbent of a conditioning part (53) is constituted from the 13th solving means of the 
above by specific substance with the predetermined characteristic. 

[0036]A conditioner (60) is formed in the 14th solving means of the above. This conditioner (60) 
incorporates predetermined air, performs refrigerating cycle operation, and cools air. And cooled 
air is supplied indoors and cooling operation is performed. Air which a conditioner (60) 
incorporates is constituted by either of the 1st air dehumidified in a humidity controller (50), and 
indoor air currently maintained by low humidity by operation of a humidity controller (50), or 
mixture air of both air in that case. That is, a conditioner (60) incorporates air of low humidity 
and cools this air by heat exchange with a refrigerant. 
[0037] 

[Effect of the Invention]According to this invention, the new humidification system which 
combined the humidity controller (50) using adsorbent and the cogeneration device (10) can be 
provided. For this reason, in a humidity controller (50), while the warm temperature which 
reproduction of adsorbent takes can be provided with the warm temperature which a 
cogeneration device (10) outputs, in a cogeneration device (10), the use of the warm 
temperature to output is expandable. Therefore, the new humidification system which can 
complement mutually the problem of a humidity controller (50) and a cogeneration device (10) is 
realizable. 

[0038]According to the above 3rd - the 7th solving means, indoor dehumidification is attained 
with a humidity controller (50), and indoor ventilation can also be performed. In particular, in the 
4th solving means, since below the absolute humidity of indoor air is carrying out absolute 
humidity of the 1st air, indoor sufficient dehumidification can be ensured by supplying the 1st air 
after dehumidification indoors. 

[0039]In the 5th solving means of the above, heat exchange of the 1st air and the 2nd air is 
carried out in a heat exchanging part (54). For this reason, the 2nd air can be heated with the 
1st air that carried out the rise in heat by dehumidification, and the heating quantity to the 2nd 
air in a heating unit (55) can be reduced. 

[0040]According to the 6th solving means of the above, the 1st air that radiated heat by the 
heat exchanging part (54) after being dehumidified by the dehumidifying section can be indoors 
supplied, after cooling by the 1st humidification cooling unit (56). That is, the 1st air to which not 
only humidity but temperature fell can be supplied indoors. For this reason, a fixed cooling effect 
can also be acquired with indoor dehumidification. 

[0041]In the 7th solving means of the above, it is sending into the heat exchanging part (54), 
after cooling the 2nd air by the 2nd humidification cooling unit (57). For this reason, in a heat 
exchanging part (54), the 2nd air and the 1st air that carries out heat exchange can be cooled 
more even at low temperature. Therefore, it becomes possible to be able to reduce further the 
temperature of the 1st air supplied indoors, and to increase a cooling effect. 

[0042]According to the above 8th - the 10th solving means, indoor humidification is attained with 
a humidity controller (50), and indoor ventilation can also be performed. In a humidity controller 
(50), since the moisture of the indoor air discharged by outdoor as the 1st air is made to stick to 
adsorbent, moisture can be collected from the indoor air exhausted with ventilation, and the 
collected moisture can be given to the 2nd air. As a result, the loss of the energy accompanying 
ventilation can be reduced and improvement in energy efficiency can be aimed at. 
[0043]In particular, in the 9th solving means, heat exchange of the 1st air and the 2nd air is 
carried out in a heat exchanging part (54). For this reason, the 2nd air can be heated with the 
1st air that carried out the rise in heat by dehumidification, and the heating quantity to the 2nd 
air in a heating unit (55) can be reduced. In a heat exchanging part (54), warm temperature can 
be collected from the indoor air exhausted with ventilation, and it can give the 2nd air. Therefore, 
according to this solving means, the loss of the energy accompanying ventilation can be reduced 
further and much more improvement in energy efficiency can be aimed at. 

[0044]According to the 10th solving means of the above, after heating the 2nd air humidified by 
the conditioning part (53) in a reheating part (58), it can be supplied to the interior of a room. For 
this reason, a fixed heating effect can also be acquired with indoor humidification. 
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[0045]According to the 1 1th solving means of the above, it becomes possible to switch indoor 
dehumidification and humidification and to perform them. 

[0046]According to the 12th and 13th solving means of the above, a substance with the 
predetermined characteristic can constitute adsorbent. That is, even if it is a case where it 
changes in the range with wide relative humidity of the air in contact with adsorbent, the 
substance from which water content may fully change with change of the relative humidity of the 
air concerned can be used as adsorbent. Here, the case where indoor dehumidification is 
performed in a summer differs in the relative humidity of the 1st air and the 2nd air in contact 
with adsorbent greatly from the case where indoor humidification is performed in winter, for 
example. On the other hand, according to this solving means, since the predetermined substance 
is used as adsorbent, even if the air condition in contact with adsorbent changes a lot, it 
becomes possible to fully perform dehumidification or humidification of air. 

[0047]He is trying to cool the air of low humidity, such as the 1st air after dehumidification, in a 
conditioner (60) in the 14th solving means of the above. Therefore, even if it cools air with a 
conditioner (60), the moisture in the air does not dew, and drain water is not produced. For this 
reason, processing of wastewater of drain water, etc. becomes unnecessary and can simplify the 
composition of a conditioner (60). In order for a humidity controller (50) to supply indoors and to 
dehumidify air, a conditioner (60) does not need to dehumidify air by condensation of moisture. 
Therefore, the evaporating temperature of the refrigerant in a conditioner (60) can be set up 
more highly than usual. As a result, it can be efficient, refrigerating cycle operation can be 
performed, and energy efficiency can be raised. 
[0048] 

[Embodiment of the invention 1] Hereafter, the embodiment of this invention is described in 
detail based on a drawing. 

[0049]As shown in drawing 1, the humidification system concerning this Embodiment 1 is 
constituted by a cogeneration device (10) provided with a fuel cell (11), and the dehumidifier (50) 
which is humidity controllers, and is installed in the residence (70). The cogeneration device (10) 
is installed in the outdoors. On the other hand, the dehumidifier (50) is installed in space under 
the roof. Warm water piping (36) of the couple is provided between the cogeneration device (10) 
and the dehumidifier (50). 

[0050]«The composition of a cogeneration device and operation» As shown in dra wing 2, the 
above-mentioned cogeneration device (10) is provided with the reforming section (20) and the 
fuel cell (11). 

[0051 ]The above-mentioned fuel cell (11) is provided with the air pole (cathode) (12) which is a 
catalyzer electrode, and the fuel electrode (anode) (13) which is similarly catalyzer electrodes, 
and is constituted by the solid polymer electrolyte type. The air blower (15) is connected to the 
air pole (12) via the air supply passage (14). This air blower (15) is constituted by variable in air 
supply by change of number of rotations. On the other hand, the reforming section (20) is 
connected to the fuel electrode (13) via the reformed gas supply path (16). 
[0052]The above-mentioned reforming section (20) connects a fuel reformer (21), a CO 
transformer (22), and CO selective oxidation machine (23) in order, and is constituted. This 
reforming section (20) is connected to the fuel electrode (13) of a fuel cell (1 1) by the CO 
selective oxidation machine (23) side. The source of raw materials and mineral fuel (town gas) 
(17) is connected to the fuel reformer (21) side of a reforming section (20) via the material gas 
supply path (18). The branch passage (19) which branched from the above-mentioned air supply 
passage (14) is connected to the fuel reformer (21). This branch passage (19) is for supplying the 
air for partial oxidation reaction to a fuel reformer (21). On the other hand, the steam supply 
source (graphic display abbreviation) is connected to the CO transformer (22). This steam supply 
source is for supplying the steam for water gas shift reactions to a CO transformer (22). 
[0053]The above-mentioned fuel reformer (21) is filled up with the catalyst (catalyst which 
makes aluminum 2 0 3 come to support Rh or Ru) which presents activity to partial oxidation 

reaction. The CO transformer (22) is filled up with the catalyst (catalyst which makes 
aluminum ? 0~ come to support Pt) which presents activity to a water gas shift reaction. CO 
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selective oxidation machine (23) is filled up with the catalyst (catalyst which makes aluminum 2 0 3 

or zeolite come to support Ru or Pt) which presents activity to the selective oxidation reaction 
of CO. 

[0054]In the above-mentioned fuel reformer (21), on a catalyst, the partial oxidation reaction of 
raw materials and mineral fuel occurs, and hydrogen and CO generate. The reformed gas which 
came out of the fuel reformer (21) is sent to a CO transformer (22). In a CO transformer (22), on 
a catalyst, a water gas shift reaction occurs and the CO concentration of reformed gas falls. The 
reformed gas which came out of the CO transformer (22) is sent to CO selective oxidation 
machine (23). In CO selective oxidation machine (23), on a catalyst, the selective oxidation 
reaction of CO occurs and the CO concentration of reformed gas falls further. The reformed gas 
which came out of CO selective oxidation reactor is introduced into the fuel electrode (13) of a 
fuel cell (11). 

[0055]The electric heater for starting (graphic display abbreviation) is formed in the fuel reformer 
(21). That is, since the temperature of a fuel reformer (21) is low at the time of starting, a 
catalyst is heated by the energization to an electric heater to the temperature (for example, 
about 460 **) which presents activity. After starting stops the energization to an electric heater. 
Since the partial oxidation reaction in a fuel reformer (21) is an exoergic reaction, after starting, 
the heat supply from the outside is unnecessary. 

[0056]Air is introduced into the above-mentioned fuel cell (11) through an air supply passage 
(14) to an air pole (12), and reformed gas is introduced into it through a reformed gas supply 

path (16) to a fuel electrode (13). With a fuel cell (11), the cell reaction of 0 2 +4H + +4e ~ ->2H £ 0 

is caused in the electrode surface of a fuel electrode (13) in the electrode surface of 2H 2 ~ 

>4H + +4e ~ and an air pole (12). Direct current power is outputted from a fuel cell (1 1) by this cell 
reaction. It voltage regulator [ by a variable resistor ] (27) Passes to a fuel cell (1 1), an inverter 
(28) is connected to it, and power load (29) is connected to this inverter (28). And the direct 
current power from a fuel cell (11) is changed into the alternating current power of 
predetermined frequency with prescribed voltage, and is supplied to electric power addition. 
[0057]The off-gas burner (24) is formed downstream from the above-mentioned fuel cell (11). 
The off-gas burner (24) is connected to each exhaust port of the air pole (12) in a fuel cell (1 1), 
and a fuel electrode (13) via the exhaust gas path (25, 26). The off-gas burner (24) is filled up 
with the combustion catalyst (catalyst which makes aluminum 2 0 3 come to support Ru). 

[0058]The above-mentioned off-gas burner (24) is for carrying out catalyzed combustion of the 
exhaust gas of a fuel cell (1 1), and processing it. That is, the excess air which was not used for a 
cell reaction and the steam produced by the cell reaction are contained in the exhaust gas of an 
air pole (12). On the other hand, the hydrogen which was not used for the cell reaction, 
unmodified raw materials and mineral fuel, air, and a steam are contained in the exhaust gas of a 
fuel electrode (13). And an off-gas burner (24) carries out catalyzed combustion of unreacted 
hydrogen and the unmodified raw materials and mineral fuel which are included in the exhaust 
gas of a fuel electrode (13), and is removed. The exhaust gas from an off-gas burner (24) is 
discharged in the atmosphere. 

[0059]The heat recollection circuit (30) through which it is constituted by the closed circuit and 
water circulates is established in the above-mentioned cogeneration device (10). This heat 
recollection circuit (30) is for collecting a fuel cell (1 1) and the waste heat of a reforming section 
(20), and generating warm water. 

[0060]A heat recollection circuit (30) carries out piping connection of a pump (32), and the 2nd 
heat recovery part (34) and the 3rd heat recovery part (35) to order, and is constituted. [ a hot 
water reservoir tank (31), and ] [ the 1st heat recovery part (33), and ] The 1st heat recovery 
part (33) is provided in the fuel cell (1 1), and heats the water through which it circulates in a 
heat recollection circuit (30) with the waste heat of a fuel cell (1 1). The 2nd heat recovery part 
(34) is provided in the reforming section (20), and heats the water through which it circulates in 
a heat recollection circuit (30) with the waste heat of the fuel reformer (21) of a reforming 
section (20), a CO transformer (22), and CO selective oxidation machine (23). The 3rd heat 
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recovery part (35) is provided in the off-gas burner (24), and heats the water through which it 
circulates in a heat recollection circuit (30) with the heat produced by the catalyzed combustion 
in the off-gas burner (24). 

[0061]That is, the water which circulates through a heat recollection circuit (30) flows through 
the 1st - the 3rd heat recovery part (33-35) in order, and is heated gradually, for example, turns 
into about 80 ** warm water, and is stored in a hot water reservoir tank (31). The warm water 
stored in the hot water reservoir tank (31) is suitably supplied according to hot water supply 
demand. Water is suitably supplied to a hot water reservoir tank (31) from a waterworks etc. 
Warm water piping (36) of the couple is connected to the hot water reservoir tank (31). This 
warm water piping (36) is for circulating warm water between a hot water reservoir tank (31) and 
a dehumidifier (50). 

[0062]The above-mentioned cogeneration device (10) is constituted so that the ratio 
(henceforth a thermoelectrical ratio) of the output by the electric power of the full power and 
the output by warm temperature can be changed. Specifically, a thermoelectrical ratio is changed 
by adjusting output voltage with a voltage regulator (27). A fuel utilization rate changes by 
changing output voltage. Here, a fuel utilization rate is a rate of the hydrogen quantity consumed 
by the above-mentioned cell reaction to the hydrogen quantity supplied to a fuel cell (11) 
through a reformed gas supply path (16). 

[0063]And if output voltage is dropped, a fuel utilization rate will rise, and the unused hydrogen 
quantity which flows into an exhaust gas path (26) decreases. On the contrary, if output voltage 
is increased, a fuel utilization rate will fall, and the unused hydrogen quantity which flows into an 
exhaust gas path (26) increases. That is, if a fuel utilization rate is changed by regulation of 
output voltage, the amount of hydrogen supplies to an off-gas burner (24) will change, and the 
produced heat by combustion of hydrogen in an off-gas burner (24) changes. For this reason, if 
warm temperature will decrease if a fuel utilization rate is raised and electric power is made to 
increase, a fuel utilization rate is lowered and electric power is decreased, warm temperature will 
increase, and change of a thermoelectrical ratio is attained. For example, operation which 
increased the output of warm temperature is performed in a summer or winter, and operation 
which increased the output of electric power is performed at the other interphase. 
[0064]«Composition of a dehumidifier» As mentioned above, the above-mentioned dehumidifier 

(50) is installed in the space of the attic of a residence (70). The introduction duct (41), the 
exhaust duct (42), the blow-off duct (43), and the suction duct (45) are connected to this 
dehumidifier (50). 

[0065]An entrance end carries out the opening of the introduction duct (41) to the outdoors, and 
the exit end is connected to the casing of a dehumidifier (50). This introduction duct (41) 
introduces the incorporated outdoor air (OA) into a dehumidifier (50). An entrance end is 
connected to the casing of a dehumidifier (50), and the exit end is carrying out the opening of 
the exhaust duct (42) to the outdoors. This exhaust duct (42) derives discharged air (EA) from a 
dehumidifier (50) to the outdoors. As for the blow-off duct (43), an entrance end is connected to 
the casing of a dehumidifier (50), and the exit end is connected to the outlet (44). The supply air 
(SA) from a dehumidifier (50) is sent to an outlet (44) through a blow-off duct (43), and is 
indoors supplied from the outlet (44) which carries out an opening to a ceiling (72). As for the 
suction duct (45), an entrance end is connected to an outlet (44) and the exit end is connected 
to the casing of a dehumidifier (50). The indoor air (RA) incorporated from the suction opening 
(46) which carries out an opening to a ceiling (72) is introduced into a dehumidifier (50) through a 
suction duct (45). 

[0066]As shown in dr awi ng 3, the desiccant rotor (53) which is a conditioning part, the sensible 
heat heat exchanger (54) which is heat exchanging parts, and the coil for reproduction (55) which 
is heating units are stored by the casing of the dehumidifier (50). Section forming of the 1st 
passage (51) and the 2nd passage (52) is carried out to the inside of a casing. The 1st passage 

(51) is open for free passage with an introduction duct (41) by an entrance end, and is open for 
free passage with the blow-off duct (43) by the exit end. Outdoor air is introduced into this 1st 
passage (51) as the 1st air through an introduction duct (41). On the other hand, the 2nd 
passage (52) is open for free passage with a suction duct (45) by an entrance end, and is open 
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for free passage with the exhaust duct (42) by the exit end. Indoor air is introduced into this 2nd 
passage (52) as the 2nd air through a suction duct (45). Depending on specification, it is good 
also considering outdoor air and mixture air of indoor air as the 1st air, and good also considering 
mixture air of indoor air and outdoor air as the 2nd air. 

[0067]The above-mentioned desiccant rotor (53) is formed in disc-like, and it is formed in 
honeycomb shape and passage of air of it is enabled in the thickness direction. Adsorption 
material is provided on the surface of the desiccant rotor (53). This adsorption material contacts 
the air which passes a desiccant rotor (53). The desiccant rotor (53) is provided with the posture 
which crosses the 1st passage (51) and the 2nd passage (52). That is, the part contacts the 1st 
air that flows through the 1st passage (51), and a desiccant rotor (53) contacts the 2nd air into 
which the remaining portion flows through the 2nd passage (52). The desiccant rotor (53) is 
rotated by the motor besides a figure. The adsorption material of a desiccant rotor (53) is 
mentioned later. 

[0068]The above-mentioned sensible heat heat exchanger (54) is provided in the right-hand side 
of the desiccant rotor (53) in dra wing 3. That is, a sensible heat heat exchanger (54) is the lower 
stream of the desiccant rotor (53) in the 1st passage (51), and is provided upstream of the 
desiccant rotor (53) in the 2nd passage (52). This sensible heat heat exchanger (54) carries out 
heat exchange of the 1st air that flows through the 1st passage (51), and the 2nd air that flows 
through the 2nd passage (52). 

[0069]The above-mentioned coil for reproduction (55) is provided between the desiccant rotor 
(53) in the 2nd passage (52), and the sensible heat heat exchanger (54). The coil for reproduction 
(55) is constituted by the what is called cross fin type heat exchanger, and the above-mentioned 
warm water piping (36) is connected. This coil for reproduction (55) carries out heat exchange of 
the warm water of the hot water reservoir tank (31) supplied through warm water piping (36), and 
the 2nd air that flows through the 2nd passage (52), and heats the 2nd air. 
[0070]As mentioned above, adsorbent is formed in the desiccant rotor (53). According to this 
embodiment, xerogel is adopted as adsorbent. Hereafter, the reason for having adopted xerogel is 
explained, referring to drawing 4. The water content in drawing 4 shows the moisture content 
which can stick to 1 kg of adsorbent. 

[0071]The zeolite 13X is one of those which are conventionally used widely as adsorbent. As for 
this zeolite 13X, in relative humidity, relative humidity has the characteristic that change of 
water content becomes loose, in not less than 5% of field in 5% or less of field, although water 
content rises rapidly. Therefore, if it is going to reproduce the zeolite 13X, regenerating 
temperature needs to be not less than 80 **, and it is necessary to make relative humidity of 
the air for reproduction low. 

[0072]On the other hand, in the field whose relative humidity is about 0 to 80%, as for xerogel, 
water content changes in proportion [ almost ] to change of relative humidity. Therefore, when 
reproducing xerogel, it is not necessary to make relative humidity of the air for reproduction so 
low, and even the regenerating temperature of 70 ** or less can fully be reproduced. For this 
reason, it will become renewable [ adsorbent ] if the 2nd air is heated at about 70 ** by heat 
exchange with warm water in the coil for reproduction (55) by using xerogel as adsorbent. 
[0073]As adsorbent of this Embodiment 1, not only xerogel but silica gel is also employable. It is 
employable if it is adsorbent which has the following characteristics. That is, if it is the things of 
the ranges from 0.5 to 1.5, difference delta 1 of the water content at 0 to 20% of relative humidity, 

and a ratio with difference delta 2 of the water content in 10 to 40%, i.e., delta 2 /delta 1 , it is 

employable as adsorbent of this Embodiment 1. It is most desirable for delta 2 /delta 1 to be 

around 1.0. 

[0074]- Explain dehumidification operation of the operation operation-above-mentioned 
dehumidifier (50), referring to dr awin g 3 and drawing 5. Drawing 5 expresses this dehumidification 
operation on a psychrometric chart. Numerals ** in drawing 3 and d rawi ng 5 - ** correspond, 
respectively. All the numerical values shown below are illustration. 

[0075]Outdoor air (OA) of the state (temperature of 32 **, 80% of relative humidity) of point ** 
is sent into the 1st passage (51) of a dehumidifier (50) as the 1st air through an introduction 
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duct (41). The 1st air of the state of point ** is sent to a desiccant rotor (53). In a desiccant 
rotor (53), adsorbent is adsorbed in the moisture contained in the 1st air. By this, it changes 
along a ** enthalpy line, and the absolute humidity falls, and temperature rises, and the 1st air 
will be in the state of point **. 

[0076]The 1st air of the state of point ** flows through the 1st passage (51), and is sent to a 
sensible heat heat exchanger (54). In a sensible heat heat exchanger (54), the 1st air carries out 
heat exchange to the 2nd air. By this, the 1st air radiates heat to the 2nd air, the temperature 
falls, and it will be in the state (temperature of 32 **, 38% of relative humidity) of point **. And 
the 1st air of the state of point ** is sent to an outlet (44) through a blow-off duct (43), and 
blows off indoors as a supply air (SA). 

[0077]On the other hand, the indoor air (RA) of the state (temperature of 26 **, 50% of relative 
humidity) of point ** passes along a suction duct (45) from a suction opening (46), and is sent 
into the 2nd passage (52) of a dehumidifier (50) as the 2nd air. The 2nd air of the state of point 
** is sent to a sensible heat heat exchanger (54). In a sensible heat heat exchanger (54), the 2nd 
air carries out an endothermic from the 1st air, the temperature rises, and it will be in the state 
of point **. 

[0078]The 2nd air of the state of point ** flows through the 2nd passage (52), and is sent to the 
coil for reproduction (55). In the coil for reproduction (55), the 2nd air is heated with the warm 
water of the hot water reservoir tank (31) supplied through warm water piping (36). By this, the 
temperature rises further and the 2nd air will be in the state of point **. 

[0079]The 2nd air of the state (temperature of 70 **, 6% of relative humidity) of point ** is sent 
to a desiccant rotor (53). In a desiccant rotor (53), the 2nd air contacts adsorbent. On the other 
hand, since the desiccant rotor (53) is rotating, the portion of the desiccant rotor (53) which 
absorbed moisture from the 1st air moves to the 2nd passage (52) side soon, and contacts the 
2nd air. By contact with this 2nd air, moisture desorbs from the adsorbent of a desiccant rotor 
(53), and reproduction of adsorbent is performed. According to the moisture desorption of 
adsorbent, it changes along a ** enthalpy line, and the absolute humidity rises, and temperature 
falls, and the 2nd air will be in the state (temperature of 47 **, 30% of relative humidity) of point 
**. And the 2nd air of the state of point ** is discharged by outdoor from an exhaust duct (42) 
as discharged air (EA). 

[0080]As mentioned above, in the above-mentioned dehumidifier (50), the temperature of the 
2nd air supplied to a desiccant rotor (53) is set as 70 **. That is, the regenerating temperature 
of the adsorbent in a desiccant rotor (53) is set as 70 **. For this reason, the dehumidifying 
effects more than the heating quantity to the 2nd air in the coil for reproduction (55) can be 
acquired. 

[0081]Concretely, the heating quantity in the coil for reproduction (55) is expressed by deltahl 
which is the enthalpy difference of point ** and point **. On the other hand, dehumidifying 
effects are expressed by deltah2 which is the enthalpy difference of point ** and point **. And 
by setting the regenerating temperature of adsorbent as 70 **, it is set to deltah2> :z deltah1 , and 
COP (delta h2/delta hi) of dehumidification operation can be made or more into one. 
[0082]- according to the effect-book embodiment 1 Of Embodiment 1, the new humidification 
system which combined the humidity controller (50) using adsorbent and the cogeneration device 
(10) can be provided. For this reason, in a humidity controller (50), while the warm temperature 
which reproduction of adsorbent takes can be provided with the warm temperature which a 
cogeneration device (10) outputs, in a cogeneration device (10), the use of the warm 
temperature to output is expandable. Therefore, the new humidification system which can 
complement mutually the problem of a humidity controller (50) and a cogeneration device (10) is 
realizable. 

[0083]According to this Embodiment 1, indoor dehumidification is attained with the dehumidifier 
(50) which is a humidity controller, and indoor ventilation can also be performed. In particular, in 
this Embodiment 1, heat exchange of the 1st air and the 2nd air is carried out in a sensible heat 
heat exchanger (54). For this reason, the 2nd air can be heated with the 1st air that carried out 
the rise in heat by dehumidification, and the heating quantity to the 2nd air in the coil for 
reproduction (55) can be reduced. 
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[0084]In this Embodiment 1, xerogel is adopted as adsorbent and adsorbent is reproduced with 
the 2nd about 70 ** air. Therefore, it becomes renewable [ adsorbent ] also with the 2nd air of 
the temperature acquired by supplying the warm water stored in the hot water reservoir tank 
(31) of the cogeneration device (10) to the coil for reproduction (55), COP of the 
dehumidification operation due to the fall of regenerating temperature can be made or more into 
one, and efficient dehumidification operation can be realized. 

[0085]- It is made to dehumidify the 1st air so that the absolute humidity of the 1st air may 
become lower than the absolute humidity of indoor air, and it may be made to form the 1st 
humidification condensator (56) and the 2nd humidification condensator (57) in the dehumidifier 
(50) of the modification-above-mentioned embodiment 1 of Embodiment 1. 

[0086]As shown in drawing 6, the 1st humidification condensator (56) is formed downstream from 
the sensible heat heat exchanger (54) in the 1st passage (51). This 1st humidification 
condensator (56) supplies moisture to the 1st air sent from the sensible heat heat exchanger 
(54). In the 1st humidification condensator (56), when the supplied moisture takes the latent heat 
of vaporization, the temperature of the 1st air falls. The 1st air cooled with the 1st humidification 
condensator (56) is indoors supplied from an outlet (44) through a blow-off duct (43). 
[0087]The 2nd humidification condensator (57) is formed upstream of the sensible heat heat 
exchanger (54) in the 2nd passage (52). This 2nd humidification condensator (57) supplies 
moisture to the 2nd air sent in through the suction duct (45). In the 2nd humidification 
condensator (57), when the supplied moisture takes the latent heat of vaporization, the 
temperature of the 2nd air falls. The 2nd air cooled with the 2nd humidification condensator (57) 
is sent to a sensible heat heat exchanger (54), and is used for the 1st air cooling. 
[0088]Dehumidification operation of the dehumidifier (50) concerning this modification is 
explained referring to dra wing 6 and drawing 7. Drawing 7 expresses this dehumidification 
operation on a psychrometric chart. Numerals ** in dra wing 6 and drawing 7 - ** correspond, 
respectively. All the numerical values shown below are illustration. 

[0089] Outdoor air (OA) of the state (temperature of 32 **, 70% of relative humidity) of point ** 
is sent into the 1st passage (51) of a dehumidifier (50) as the 1st air through an introduction 
duct (41). The 1st air of the state of point ** is sent to a desiccant rotor (53). In a desiccant 
rotor (53), adsorbent is adsorbed in the moisture contained in the 1st air. By this, it changes 
along a ** enthalpy line, and the absolute humidity falls, and temperature rises, and the 1st air 
will be in the state of point **. In the state of point **, the absolute humidity of the 1st air is 
lower than the absolute humidity of the indoor air which is in the state of point **. 
[0090]The 1st air of the state of point ** flows through the 1st passage (51), and is sent to a 
sensible heat heat exchanger (54). In a sensible heat heat exchanger (54), the 1st air carries out 
heat exchange to the 2nd air. By this, the 1st air radiates heat to the 2nd air, the temperature 
falls, and it will be in the state of point **. 

[0091]The 1st air of the state of point ** is sent to the 1st humidification condensator (56). In 
the 1st humidification condensator (56), moisture is supplied to the 1st air. By this, it changes 
along a ** enthalpy line, and the absolute humidity rises, and temperature falls, and the 1st air 
will be in the state of point **' (temperature of 23 **, 60% of relative humidity). And the 1st air 
of the state of point **' is sent to an outlet (44) through a blow-off duct (43), and blows off 
indoors as a supply air (SA). 

[0092]On the other hand, the indoor air (RA) of the state (temperature of 26 **, 50% of relative 
humidity) of point ** passes along a suction duct (45) from a suction opening (46), and is sent 
into the 2nd passage (52) of a dehumidifier (50) as the 2nd air. The 2nd air of the state of point 
** is sent to the 2nd humidification condensator (57). In the 2nd humidification condensator (57), 
moisture is supplied to the 2nd air. By this, it changes along a ** enthalpy line, and the absolute 
humidity rises, and temperature falls, and the 2nd air will be in the state of point **'. 
[0093]The 2nd air of the state of point ** r is sent to a sensible heat heat exchanger (54). In a 
sensible heat heat exchanger (54), the 2nd air carries out an endothermic from the 1st air, the 
temperature rises, and it will be in the state of point **. 

[0094]The 2nd air of the state of point ** flows through the 2nd passage (52), and is sent to the 
coil for reproduction (55). In the coil for reproduction (55), the 2nd air is heated with the warm 
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water of the hot water reservoir tank (31) supplied through warm water piping (36). By this, the 
temperature rises further and the 2nd air wilt be in the state of point **. 

[0095]The 2nd air of the state (temperature of 67 **, 7% of relative humidity) of point ** is sent 
to a desiccant rotor (53). In a desiccant rotor (53), the 2nd air contacts adsorbent. On the other 
hand, since the desiccant rotor (53) is rotating, the portion of the desiccant rotor (53) which 
absorbed moisture from the 1st air moves to the 2nd passage (52) side soon, and contacts the 
2nd air. By contact with this 2nd air, moisture desorbs from the adsorbent of a desiccant rotor 

(53) , and reproduction of adsorbent is performed. According to the moisture desorption of 
adsorbent, it changes along a ** enthalpy line, and the absolute humidity rises, and temperature 
falls, and the 2nd air will be in the state (temperature of 40 **, 48% of relative humidity) of point 
**. And the 2nd air of the state of point ** is discharged by outdoor from an exhaust duct (42) 
as discharged air (EA). 

[0096]According to this modification, in addition to the effect of the above-mentioned 
Embodiment 1, the following effects can be acquired. That is, in this modification, it is sending 
into the sensible heat heat exchanger (54), after cooling the 2nd air with the 2nd humidification 
condensator (57). For this reason, in a sensible heat heat exchanger (54), the 2nd air and the 1st 
air that carries out heat exchange can be cooled more even at low temperature. Therefore, the 
temperature of the 1st air supplied indoors can be reduced. In this modification, the 1st air that 
radiated heat by the sensible heat heat exchanger (54) after being dehumidified by the desiccant 
rotor (53) can be indoors supplied, after cooling with the 1st humidification condensator (56). For 
this reason, not only humidity but temperature becomes possible [ also acquiring a cooling effect 
with the indoor dehumidification which can supply the 1st lowered air indoors ]. 
[0097] 

[Embodiment of the invention 2] Embodiment 2 of this invention is replaced with the above- 
mentioned Embodiment 1 having combined the dehumidifier which is a humidity controller, and 
the cogeneration device (10), and combines the humidifier (50) and cogeneration device (10) 
which are humidity controllers. The composition of the cogeneration device (10) concerning this 
Embodiment 2 is the same as that of the above-mentioned Embodiment 1 . Hereafter, the 
composition of a humidifier (50) is explained. 

[0098]The above-mentioned humidifier (50) is installed in the space of the attic of a residence 
(70) like the dehumidifier of Embodiment 1. The introduction duct (41), the exhaust duct (42), the 
blow-off duct (43), and the suction duct (45) are connected to the humidifier (50). This point is 
the same as that of the dehumidifier of Embodiment 1 (refer to drawing 1). 

[0099]As shown in drawing 8 , the above-mentioned humidifier (50) is constituted almost like the 
dehumidifier of Embodiment 1. That is, a desiccant rotor (53), a sensible heat heat exchanger 

(54) , and the coil for reproduction (55) are stored by the casing of a humidifier (50), and section 
forming of the 1st passage (51) and the 2nd passage (52) is carried out to the inside of a casing. 
Hereafter, a different point from the dehumidifier of Embodiment 1 is explained. 

[0100]In the above-mentioned humidifier (50), the 1st passage (51) is open for free passage with 
a suction duct (45) by an entrance end, and is open for free passage with the exhaust duct (42) 
by the exit end. Indoor air is introduced into this 1st passage (51) as the 1st air through a 
suction duct (45). On the other hand, the 2nd passage (52) is open for free passage with an 
introduction duct (41) by an entrance end, and is open for free passage with the blow-off duct 
(43) by the exit end. Outdoor air is introduced into this 2nd passage (52) as the 2nd air through 
an introduction duct (41). Depending on specification, it is good also considering mixture air of 
indoor air and outdoor air as the 1st air, and good also considering outdoor air and mixture air of 
indoor air as the 2nd air. 

[0101]- Explain the humidifying operation of the operation operation-above-mentioned humidifier 

(50) , referring to drawin g 8 and drawing 9. Drawing 9 expresses this humidifying operation on a 
psychrometric chart. Numerals ** in drawing 8 and drawing 9 - ** correspond, respectively. All 
the numerical values shown below are illustration. 

[0102]The indoor air (RA) of the state (temperature of 25 **, 50% of relative humidity) of point 
** passes along a suction duct (45) from a suction opening (46), and is sent into the 1st passage 

(51) of a humidifier (50) as the 1st air. The 1st air of the state of point ** is sent to a desiccant 
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rotor (53). In a desiccant rotor (53), adsorbent is adsorbed in the moisture contained in the 1st 
air. By this, it changes along a ** enthalpy line, and the absolute humidity falls, and temperature 
rises, and the 1st air will be in the state of point **. 

[0103]The 1st air of the state of point ** flows through the 1st passage (51), and is sent to a 
sensible heat heat exchanger (54). In a sensible heat heat exchanger (54), the 1st air carries out 
heat exchange to the 2nd air. By this, the 1st air radiates heat to the 2nd air, the temperature 
falls, and it will be in the state (temperature of 7 **, 40% of relative humidity) of point **. And 
the 1st air of the state of point ** is discharged by outdoor from an exhaust duct (42) as 
discharged air (EA). 

[0104]On the other hand, outdoor air (OA) of the state (temperature of 1 **, 70% of relative 
humidity) of point ** is sent into the 2nd passage (52) of a humidifier (50) as the 2nd air through 
an introduction duct (41). The 2nd air of the state of point ** is sent to a sensible heat heat 
exchanger (54). In a sensible heat heat exchanger (54), the 2nd air carries out an endothermic 
from the 1st air, the temperature rises, and it will be in the state of point **. 

[0105]The 2nd air of the state of point ** flows through the 2nd passage (52), and is sent to the 
coil for reproduction (55). In the coil for reproduction (55), the 2nd air is heated with the warm 
water of the hot water reservoir tank (31) supplied through warm water piping (36). By this, the 
temperature rises further and the 2nd air will be in the state of point **. 

[0106]The 2nd air of the state (temperature of 70 **, 2% of relative humidity) of point ** is sent 
to a desiccant rotor (53). In a desiccant rotor (53), the 2nd air contacts adsorbent. On the other 
hand, since the desiccant rotor (53) is rotating, the portion of the desiccant rotor (53) which 
absorbed moisture from the 1st air moves to the 2nd passage (52) side soon, and contacts the 
2nd air. The 2nd air is humidified at the same time moisture desorbs from the adsorbent of a 
desiccant rotor (53) and reproduction of adsorbent is performed by contact with this 2nd air. 
According to the moisture desorption of adsorbent, it changes along a ** enthalpy line, and the 
absolute humidity rises, and temperature falls, and the 2nd air will be in the state (temperature of 
55 **, 10% of relative humidity) of point **. And the 2nd air of the. state of point ** is sent to an 
outlet (44) through a blow-off duct (43), and blows off indoors as a supply air (SA). 
[0107]- according to the effect-book embodiment 2 Of Embodiment 2, indoor humidification is 
attained with the humidifier (50) which is a humidity controller, and indoor ventilation can also be 
performed. In a humidifier (50), since the moisture of the indoor air discharged by outdoor as the 
1st air is made to stick to adsorbent, moisture can be collected from the indoor air exhausted 
with ventilation, and the collected moisture can be given to the 2nd air. 
[0108]In this Embodiment 2, heat exchange of the 1st air and the 2nd air is carried out in a 
sensible heat heat exchanger (54). For this reason, the 2nd air can be heated with the 1st air 
that carried out the rise in heat by dehumidification, and the heating quantity to the 2nd air in 
the coil for reproduction (55) can be reduced. In a sensible heat heat exchanger (54), warm 
temperature can be collected from the indoor air exhausted with ventilation, and it can give the 
2nd air. Therefore, according to this Embodiment 2, moisture and warm temperature can be 
collected from the 1st air discharged outdoor for ventilation, it can give the 2nd air, and it 
becomes possible to reduce the loss of the energy accompanying ventilation further and to aim 
at improvement in NERUGI efficiency. 

[0109]- It may be made to provide the coil for reheating (58) which is a reheating part in the 
humidifier (50) of the modification-above-mentioned embodiment 2 of Embodiment 2. 
[01 10]As shown in drawing 10, the coil for reheating (58) is provided downstream from the 
desiccant rotor (53) in the 2nd passage (52). The coil for reheating (58) is constituted by the 
what is called cross fin type heat exchanger, and the above-mentioned warm water piping (36) is 
connected. This coil for reheating (58) carries out heat exchange of the warm water of the hot 
water reservoir tank (31) supplied through warm water piping (36), and the 2nd air that flows 
through the 2nd passage (52), and heats the 2nd air. 

[01 1 1]That is, in this modification, after heating and carrying out the rise in heat of the 2nd air 
(refer to drawing 9) to which temperature fell by humidification in a desiccant rotor (53), the 
interior of a room is supplied. For this reason, according to this modification, a heating effect can 
also be acquired with indoor humidification. 
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[01 12]It may be made to form an auxiliary humidifier in the humidifier (50) of Embodiment 2. For 
example, when sufficient humidifying amount is not obtained depending on humidification of the 
2nd air in a desiccant rotor (53), an auxiliary humidifier is formed and the insufficiency of a 
humidifying amount is compensated. 

[01 1 3]Concretely, an auxiliary humidifier is formed downstream from the desiccant rotor (53) in 
the 2nd passage (52). Warm water piping (36) prolonged from a hot water reservoir tank (31) is 
connected to this auxiliary humidifier. A permeable film is provided in an auxiliary humidifier, the 
warm water of a hot water reservoir tank (31) is circulated to a passage, and while dividing by 
the permeable film circulates the 2nd air to the passage of another side. And moisture 
penetrates a permeable film, the 2nd air is supplied, and the 2nd air is humidified by this. 
[01 14]In an auxiliary humidifier, it may be made to humidify the 2nd air by spraying warm water 
directly to the 2nd air, without using a permeable film. 
[0115] 

[Embodiment of the invention 3] Embodiment 3 of this invention forms a humidity controller (50) 
as a humidity controller. This humidity controller (50) is constituted almost like the dehumidifier 
of the above-mentioned Embodiment 1, and the humidifier of Embodiment 2 (drawing 3, eight 
references), switches dehumidification operation and humidifying operation and is performed. 
That is, the humidity controller (50) operates like the dehumidifier of Embodiment 1 at the time 
of dehumidification operation, and operates like the humidifier of Embodiment 2 at the time of 
humidifying operation. Hereafter, a different point from the dehumidifier of the above-mentioned 
Embodiment 1 and the humidifier of Embodiment 2 is explained. 

[0116]As shown in drawing 1 1 , in the above-mentioned humidity controller (50), the entrance end 
of the 1st passage (51) and the 2nd passage (52) is constituted so that each may switch to a 
suction duct (45) and an introduction duct (41) and may be open for free passage by operation of 
the change-over valve besides a figure. The exit end of the 1st passage (51) and the 2nd 
passage (52) is constituted so that each may switch to a blow-off duct (43) and an exhaust duct 
(42) and may be open for free passage by operation of the change-over valve besides a figure. 
[01 1 7]As shown in drawing 1 1 (a), at the time of dehumidification operation, an entrance end is 
open for free passage with an introduction duct (41), and an exit end opens the 1st passage (51) 
for free passage with a blow-off duct (43). An entrance end is open for free passage with a 
suction duct (45), and an exit end opens the 2nd passage (52) for free passage with an exhaust 
duct (42). In this state, dehumidification operation in the dehumidifier of the above-mentioned 
Embodiment 1 and same operation are performed. Namely, it incorporates into the 1st passage 
(51) by making outdoor air into the 1st air through an introduction duct (41), and incorporates 
into the 2nd passage (52) by making indoor air into the 2nd air through a suction duct (45). And 
the 1st air after dehumidification is indoors supplied from a blow-off duct (43) and an outlet (44), 
and the 2nd air used for reproduction of a desiccant rotor (53) is discharged from an exhaust 
duct (42) to outdoor. 

[01 18]On the other hand, as shown in drawing 1 1 (b), at the time of humidifying operation, an 
entrance end is open for free passage with a suction duct (45), and an exit end opens the 1st 
passage (51) for free passage with an exhaust duct (42). An entrance end is open for free 
passage with an introduction duct (41), and an exit end opens the 2nd passage (52) for free 
passage with a blow-off duct (43). In this state, humidifying operation in the humidifier of the 
above-mentioned Embodiment 2 and same operation are performed. Namely, it incorporates into 
the 1st passage (51) by making indoor air into the 1st air through a suction duct (45), and 
incorporates into the 2nd passage (52) by making outdoor air into the 2nd air through an 
introduction duct (41). And the 1st air that gave moisture to the desiccant rotor (53) is 
discharged from an exhaust duct (42) to outdoor, and the 2nd humidified air is indoors supplied 
from a blow-off duct (43) and an outlet (44). 

[0119]As mentioned above, the humidity controller (50) of this Embodiment 3 performs the same 
operation as the dehumidifier of the above-mentioned Embodiment 1 at the time of 
dehumidification operation. Namely, by contact with a desiccant rotor (53), while the relative 
humidity of the 1st air falls even to 6% from 80%, the relative humidity of the 2nd air rises even 
from 6% to 30% (refer to drawing 5). A humidity controller (50) performs the same operation as 
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the humidifier of the above-mentioned Embodiment 2 at the time of humidifying operation. 
Namely, by contact with a desiccant rotor (53), while the relative humidity of the 1st air falls 
even to 6% from 50%, the relative humidity of the 2nd air rises even from 6% to 10% (refer to 
dra wing 9). 

[0120]The xerogel for which it has the predetermined characteristic like the above-mentioned 
Embodiment 1 by this Embodiment 3 on the other hand is used as adsorbent. The difference 
delta of water content [ in / further / well as adsorbent / like the above-mentioned Embodiment 
1 / for silica gel / 0 to 20% of relative humidity ] It is good also considering the substance of the 
ranges from 0.5 to 1.5 as adsorbent (refer to dr awin g 4)., ^ and a ratio with difference delta 2 of 

the water content in 10 to 40%, i.e., delta 2 /delta 1 

[0121]And the following effects are acquired by using as adsorbent the substance of the above 
characteristics containing xerogel. That is, even if substances, such as the above-mentioned 
xerogel, change in the range with wide relative humidity of the air in contact with this, with 
change of the relative humidity of air, the water content of the substance concerned is 
comparatively large, and they change. For this reason, even if it is a case where it changes in the 
range with wide relative humidity of the air which is constituted like this Embodiment 3 so that 
both dehumidification operation and humidifying operation may be performed, and contacts a 
desiccant rotor (53), Adsorption of moisture to the adsorbent of a desiccant rotor (53) and 
desorption of the moisture from this adsorbent can be ensured. As a result, it becomes possible 
to make almost the same quantity of the adsorbent which is needed for dehumidification 
operation, and quantity of the adsorbent which is needed for dehumidification operation, and the 
miniaturization of a desiccant rotor (53) can be attained. 
[0122] 

[Embodiment of the invention 4] Embodiment 4 of this invention combines the humidification 
system and air-conditioner (60) of the above-mentioned Embodiment 3. That is, this Embodiment 
4 is constituted by the humidity controller (50) which performs dehumidification and 
humidification, and a cogeneration device (10) and an air-conditioner (60). And the humidification 
system of this Embodiment 4 is constituted by the air conditioning system which performs both 
indoor temperature control and humidity control. 
[01 23] As shown 

' n drawing 12, the above-mentioned air-conditioner (60) is provided with the 
exterior unit (61) and the interior unit (62). The exterior unit (61) is installed in the outdoors. The 
interior unit (62) is installed in the attic space of a residence (70) with the humidity controller 
(50). Concretely, the interior unit (62) is connected in the middle of the blow-off duct (43). 
Indoor heat exchanger (63) is stored by the interior unit (62). It is connected with the exterior 
unit (61) via refrigerant piping (64), and indoor heat exchanger (63) constitutes the refrigerant 
circuit through which a refrigerant circulates. The above-mentioned indoor heat exchanger (63) 
carries out heat exchange of the air indoors supplied through a blow-off duct (43), and the 
refrigerant of a refrigerant circuit. 

[0124]In the above-mentioned air conditioning system, dehumidification operation of a humidity 
controller (50) and cooling operation of an air-conditioner (60) are performed simultaneously. The 
1st air dehumidified with the humidity controller (50) is sent into an interior unit (62) through a 
blow-off duct (43). In an air-conditioner (60), a refrigerant circulates through a refrigerant circuit, 
refrigerating cycle operation is performed, and indoor heat exchanger (63) functions as an 
evaporator. In an interior unit (62), while the 1st air after dehumidification passes indoor heat 
exchanger (63), it is cooled. And the 1st cooled air flows through a blow-off duct (43) again, and 
is indoors supplied from an outlet (44). 

[0125]Here, in the air-conditioner (60) of this Embodiment 4, it is set as the temperature whose 
evaporating temperature of the refrigerant at the time of cooling operation is higher than a 
general thing. That is, since it is necessary to dehumidify by making moisture condense while 
cooling air, he is trying to set up lower than the dew-point temperature of air the refrigerant 
evaporation temperature at the time of cooling operation in a common air-conditioner (60). On 
the other hand, in this Embodiment 4, since the humidity controller (50) is dehumidifying the 1st 
air, it is not necessary to dehumidify in an air-conditioner (60). Therefore, it becomes possible to 
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set up more highly than the dew-point temperature of air the refrigerant evaporation 
temperature at the time of cooling operation. 

[0126]In the above-mentioned air conditioning system, humidifying operation of a humidity 
controller (50) and heating operation of an air~conditioner (60) are performed simultaneously. 
The 2nd air humidified with the humidity controller (50) is sent into an interior unit (62) through a 
blow-off duct (43). In an air-conditioner (60), a refrigerant circulates through a refrigerant circuit, 
heat pump cycle operation is performed, and indoor heat exchanger (63) functions as a 
condenser. In an interior unit (62), while the 2nd air after humidification passes indoor heat 
exchanger (63), it is heated. And the 2nd heated air flows through a blow-off duct (43) again, and 
is indoors supplied from an outlet (44). 

[0127]- according to the effect-book embodiment 4 Of Embodiment 4, an indoor temperature 
and humidity can be adjusted appropriately and it becomes possible to raise a staying-in-the- 
room person's amenity certainly. 

[0128]According to this Embodiment 4, the refrigerant evaporation temperature at the time of 
the cooling operation in an air-conditioner (60) can be set up highly as mentioned above. For this 
reason, COP in refrigerating cycle operation can be raised and efficient-ization of an air- 
conditioner (60) can be attained. It is not generated by drain water in indoor heat exchanger (63), 
but processing of drain water becomes unnecessary and can simplify the composition of an air- 
conditioner (60). 

[0129]- Although the interior unit (62) of an air-conditioner (60) is formed in the middle of a 
blow-off duct (43) and he is trying to cool the 1st air dehumidified by the humidity controller (50) 
in indoor heat exchanger (63) in the modification-above-mentioned embodiment 4 of 
Embodiment 4, it is good also as following composition to replace with this. That is, an interior 
unit (62) is installed in interior space, and it may be made to cool the incorporated indoor air in 
indoor heat exchanger (63). 

[0130]In this case, since the 1st air dehumidified by the humidity controller (50) is supplied 
indoors, indoor air is maintained by low humidity. Therefore, even if it cools indoor air in indoor 
heat exchanger (63), generation of drain water is avoided. 

[0131]Although it was made to carry out in the above-mentioned Embodiment 4 by switching 
both refrigerating cycle operation and heat pump cycle operation in an air-conditioner (60), it is 
good also as following composition to replace with this. That is, while it is made to perform only 
refrigerating cycle operation in an air-conditioner (60), it may be made to heat using the warm 
water of the hot water reservoir tank (31) in a cogeneration device (10). 
[0132]In this case, what is necessary is to, provide separately the heat exchanger which 
connects with a hot water reservoir tank (31) in the middle of a blow-off duct (43) for example, 
to supply warm water to this heat exchanger, and just to heat air. Piping into which warm water 
flows is laid under the floor of a residence (70), and warm water is poured for this piping and it 
may be made to perform a floor heater for it. 
[0133] 

[Embodiment of the invention 5] Embodiment 5 of this invention applies the air conditioning 
system of the above-mentioned Embodiment 4 to a building (71). Hereafter, a different point 
from Embodiment 4 is explained. 

[0134]As shown in drawing 1 3, the exterior unit (61) of the cogeneration device (10) and the air- 
conditioner (60) is installed in the roof of a building (71). On the other hand, the humidity 
controller (50) and the interior unit (62) of the air-conditioner (60) are installed in the underpart- 
of-the-roof space in each floor, respectively. The hot water reservoir tank (31) of the 
cogeneration device (10) is connected by the humidity controller (50) and warm water piping (36) 
of each floor. Two or more outlets (44) are provided in the ceiling (72) of each floor, and a blow- 
off duct (43) branches by an exit end, and is connected to each outlet (44). The exterior unit 
(61) is connected with the interior unit (62) of each floor by refrigerant piping (64). 
[0135]The interior unit (62) of this Embodiment 5 is provided with the following. 
Indoor heat exchanger (63). 
Indoor fan (65). 

The bashful feed port (66) which carries out an opening indoors. 
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This interior unit (62) is constituted so that mixture air of the air sent from a humidity controller 
(50) and the indoor air incorporated from the bashful feed port (66) may be sent into indoor heat 
exchanger (63). 

[0136]And in this Embodiment 5, it operates like the above-mentioned Embodiment 4. That is, 
while performing dehumidification operation simultaneously with air conditioning operation, 
humidifying operation is performed simultaneously with heating operation. 
[0137]- In the modification-above-mentioned embodiment 5 of Embodiment 5, although he is 
trying to form a humidity controller (50) in each floor, it is good also as following composition to 
replace with this. That is, as shown in drawing 14, one humidity controller (50) is installed in the 
roof of a building (71), and it may be made to make duct connection of the suction opening (46) 
of each floor, and an interior unit (62) and the humidity controller (50) of the roof. In this case, a 
suction duct (45) branches by an entrance end, and is connected to the suction opening (46) of 
each floor. A blow-off duct (43) branches by an exit end, and is connected to the indoor heat 
exchanger (63) of each floor. 
[0138] 

[The embodiment of others of an invention] Although the cogeneration device (10) is constituted 
using a fuel cell (1 1), it may replace with this and a cogeneration device (10) may consist of each 
of above-mentioned embodiments using a gas engine or a gas turbine. That is, fuel is supplied to 
a gas engine etc., and while driving a dynamo and generating electric power with a gas engine 
etc., it may be made to output waste heat, such as a gas engine, as warm temperature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D raw in g 1] It is an entire configuration figure of the humidification system concerning 
Embodiment 1. 

[Drawing 2] It is an outline lineblock diagram of the cogeneration device concerning Embodiment 
1. 

[Drawing 3] It is an outline lineblock diagram of the dehumidifier concerning Embodiment 1. 
[D rawing 4]It is a related figure of the relative humidity for explaining selection of the adsorbent 
in the dehumidifier concerning Embodiment 1, and water content. 

[Draw in g 5] It is a psychrometric chart showing dehumidification operation of the dehumidifier 
concerning Embodiment 1. 

[Dxaw[ng_ _6]It is an outline lineblock diagram of the dehumidifier concerning the modification of 
Embodiment 1. 

[Drawing 7] It is a psychrometric chart showing dehumidification operation of the dehumidifier 
concerning the modification of Embodiment 1. 

[D rawTn ^Bll t^^fTotrfllTi e I i n e b I o ck diagram of the humidifier concerning Embodiment 2. 
Cl^3wiQg_9]It is a psychrometric chart showing the humidifying operation of the humidifier 
concerning Embodiment 1. 

[Drawing 10] It is an outline lineblock diagram of the humidifier concerning the modification of 
Embodiment 2. 

[Draw ing 1 1]It is an outline lineblock diagram of the humidity controller concerning Embodiment 
3. 

[Drawin g 12] It is an entire configuration figure of the air conditioning system concerning 
Embodiment 4. 

[Drawing 13] It is an entire configuration figure of the air conditioning system concerning 
Embodiment 5. 

[Dra win g 14]It is an entire configuration figure of the air conditioning system concerning the 
modification of Embodiment 5. 
[Description of Notations] 

(10) Cogeneration device 

(11) Fuel cell 

(20) Reforming section 
(50) Humidity controller 

(53) Desiccant rotor (conditioning part) 

(54) Sensible heat heat exchanger (heat exchanging part) 

(55) The coil for reproduction (heating unit) 

(56) The 1st humidification condensator (the 1st humidification cooling unit) 

(57) The 2nd humidification condensator (the 2nd humidification cooling unit) 

(58) The coil for reheating (reheating part) 



[Translation done.] 
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*&-$-&iS3SS« (50) fc fcflt* i>-3u 

-LIBSSSSBt (50) i4, 8»a»J&»i.TS51^H3&^<0 

^fcSI2^fctti-£;&fcSfcS:?r3ilffias (53) fc. 

jjEnaas (53) covRmm^n±-t^tMz±mm2^. 

^3y x ^l/-ya^a (10) * { tli^-r-i»?a^(c J; 
Ott&LTMfitt (53) ^«^i-^>jD^g|5 (55) k£fll 

istma (53) 3&»4>amufcisiaat5CttiiS2 

3yi^-y 3 y|t (10) «, ttftttifi (11) t. 

m4v>&mz£*)±j&Ltz7mzmmm (id 

-*"*fc*OiS»» (20) §ffi«fll (11) t 

±sfs«*fi^j.o«miKft (id k&«iHJ (20) wfl 

MSgS (50) (i, 4*fir< t i^£«£SS 1 L 

tbx^ s^-jel-o^ < t ^ mn^zm 2Q%t LXJR 
oat*-*, iisgp (53) frt>ffiftLfznim.$:m.ft 
^imLK^mmm (53) *»^,awLfe*2^*^h 

[fl*il4 ] m j£JB 3 f Ei£<0!JIS>-X fACiJlit, 
flSISfi (50) coPSSP (53) ii, Sl3£5W>*e*fffiS 

wssts <5o> 14, vm® (53) us* ia» 
kjnMSP (55) ^m^tihm2Q%k*m*m^&m 

l&m (54) ^flliTV^SPS^X-rA. 

nis&ia (50) a N ps«p (53) fc&wasisaw* 

ffiiM) Htii £ff o -2r , ±agM9ff ( 53 ) ns $ ft* 
IS 1 ffiJRtJnS'f 4 £ k \z£ ^T^aL/tflti^^t 

1 jus^aigp (56) *«i.Tv^4wa>- 

H3£ia (50) {4. l(S2ffi«tlHiaW-*ikti-jT» 

aufc«fcj»asM» (54) ^«^-r4?t»^2jag^ 

(57) £flB£TV*4ifiS$''XT' A. 
Clf 3 1 XJ4 2|£tt(7)PS^X7 : -^(ci3 

OTS^S (50) {4. t t>SSft£SteMl3&b L 



Oatr-*, WSSU (53) j&»fcSttilLfca52ffiJH*ai*i 

uaoiwas ( 53 ) *»4,aaj t^si 1 £*.£M*h 
vkkkx (50) (4. mmu (53) ^aajtsfeiisiabR 

kttim (55) ^&ft&*22^fc*SI!Sa*3-£4a& 
3c8S» (54) Mtitv^lH^fA. 
[|f*il 1 0 3 If *if 9 EttopS^-f 
T, 

(50) (4. NSffi (53) T«$ix^2^ 
arn^'i^lx-i-a >mW (10) *s^-f-4ia^cJ: 0 

jaftLT*rtt=«i&^4fcfttf>ifaii»» (58) zrntx 

l^ISyXfA, 

[ it *ib 1 1 3 if 3 j^M i o ^Mfi£> i tenuis 

Mi'X'rMz&l^X , 

mmmW (50) i4, (53) A»fe8KBLfc»l2» 

^^rtW^Lfl-?PSg|5 (53) *»S»8KiiJLfc£f2£5l 

2rM*pv#Ea^-4is&§iSff^, iHSffi (53) 
3tH52aantartfc:flMftua.o««» (53) upbmni, 
tzm 1 s«s-^^aj-r43iis»f^i: zmmz.xn 

[ a*3S 1 2 3 n 5t<ii 1M11 oMix^ 1 f mcom 
mis^T-Mzawx , 

liaS (53) <OP#«iJ{4. l^®#fflk«Mt-4^^ffl 
^S^ i '0%<5D^tc:i6{t4®*S l JO#7j<^i; 2 0%cD 

cOfflMvSg^l 0%<a^£fctt4-£*2f££: 4 0%«*§ 
^fcfc^-£**fc<A**^Ojfc&*0. 5J2U:1. 5 

axTxfo&mmzx vmi&ztix^&m&i'X'rM.. 
i mm. i 3 3 n ?t<ii 1 2 BEftDMB i^x t- a ^za w 

X N 

imafP (53) tfD«R*3"J{4. ^•feny;l-X«4^ l J^^Vl-fc 

c if *ii 1 4 3 mm 3?iw.7 (ofttifr i iBStoiis 

yXfAfciJI<>T, 

Srt^kM^a (50) T-ma^ix^l^wM^ 
^— *X{4W:fr£lZ l 92^ Mt^Mffotl 1 ) 

«£ffi*Ifctt»LT»39Jfclf3ffi«ilBaai (60) ^fil 
-i-C^4WISv'X7 i A„ 

[000 13 
[0002 3 

fT)iS-^4lSj 1 2 6 — 1 3 2^.-> ? tCli*$tL'rv^ 
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m.ZV&&LX^&* 8 0— 9 0X3SKteJn»fcL 

lltiM, (Rs|WKA>i9K»L!t****iJffl-f S - k 

t 4 -> x zmtemmth z. t *> t* § . 

[0003] taau o H ft»s*tfc«wi*»4>«j 

k vS»<7)tSj*£ BJ 0 ffl L , h - ? v * » J: 
*£&J«L-0>S. ifejSLfcifekfci. »&WSr£fcjfMI3 

[0004] 

[*!H* t i«fci.j: a t-r^fnn] ±$<o4 a ps»j 
& ffl v ^ fz mmm xn , wtm<?m&& fc» fca«wftfc 

s i 1 1 1 h k . mm tzwt s x *)i>*im± t 

fzi>?)imfofzt>%:^c\kfrt>, MSitny'x^i/ 
[00 05] *^HJ{±. 4»3&»4jftte«S»T*SilfcfcO 

[0006] 

[aWI*»»Fr4fc«xo*R3 *J«B3WBItfcl|Sl 

m^fcs»fcSraj^-rsr7i>x^i— ^ 3 >-^a do) 

Mft^-fSflfSSia (50) JJBNaS 
B (50) 14, «»3W«:fflliTJ(!13fSW»fe<01»i:IIS2 

s^mrsscSk^apsaB (53) fc, ±ibp««5 

( 53) comMPl^n±'ti>rzibl / z±lSM2^M^ 3 i^x 

*u-isaymw (io) ^m^rt-iiWfttiowftLT 
pssp (53) ^{m-tzmmm (55) t^fi^-c. jjb 

PS35 (53) a»fcSttHLfc»lffiSW±«2ffi*fc3Krt 
[00 07] ^9iaWtfcJIS2<Z>fl*ft#Rtt. ±IE» 



KojB&^&tefcwc, 3yx^u-y 3 ygi (10) 

{4. (11) k. AfiPkOiSftfcJ: 

^Mti (11) fc«JWSfc*><Oi»JH» (20) k£fi 

i-c. amiKfi (id ti4««*fiv^jaoiwHWii 

(11) k2£«g|5 (20) OWir* 1 — *X{4W*<ore«&Srffl 

is&k LTas*-#-*fc<or*i. 
[0008] *mm*kizfii3<nm&Fffli±* ±sm 
1 , »2^»iRfc*stct5v^T. mmmw (so> ^ 

< k £>S?h£m£3S 1 SMk L.TW5a»Jao^< k 

3) 3&»feaajLfc»issn*artfc:«t&bJL^iw« (5 

•g>„ 

[0009] *ftmmttim4<7>i®k^m&. ±sm 
3<m&&mzt3\ix . mwmm <»> ^psa (53) 
i± , # 1 ^<oiewa*jGWS5*w>ie» a«mT t % 

4 4 3 izm 1 ffi^cOl&SSrfr d fc CDTfo h . 
[0010] 2(EfMH**»t>tffi5tf5j!*gt#a{±. J-IB33 
3X!iS4 <T)m^® tZ& V >T , ( 50 ) 54 . 15 

(53) *&affiLfc*lffi*fc*«8K (55) ^jM^. 
n4*2S5RkSr*RS«tS-«t4«^a** (54) *miLh 

[ooii] *%mt>mttzw,bc?>mmm$.te. ±sm 
4«fitfcut, mmmm (»> a, isssb (5 

3 ) tcfcv 1 S»cote*f?MJK*^|*l^cOie*f§iK 
4Dtffi<^-S4ptmiSM^S^fa-^r, ±12 
ItlvSgP (53) TSftfflSiUt»lffi»*Jn»'f-Sii:fc:J: 

(56) *ffi£&>t>COVb&. 

[0012] *wMmttt70jffl&ffl±. ±sm 

4. US 5. f(S6<0»Bfc#glfc:4JV^T. P^B (50) 

gift! (54) ^#t^^^^2M^fi]SI5 (57) Srffl 

[0013] *^HJ*^t^H80m#S(4. ±15^ 
1 . JS2<0*Rfc#BWc*iVvC, li^E (50) J4. ^ 

< k «>artffi«t*l2»i: LTK»3a*B.o^< k 
tSJ^»Sr*2^RkLTIR l 5atr-^r, ISSgP (5 
3) *^^mtfcm2^mS:^P i lW*^Lli-^pga5 (5 
3) fr^mftLiz%lg.%,£my\ffilii-t&i>CDTh 

[0014] *»aw»tfc*9ojiHfc*att, ±eu 
8<^jiHfc^gHctjv^T, naas (»> a, ms* (5 
3) *»feamufc»iffi«i:jin»» (55) ^m^Khm 

2^k*1£^Z#hm$&m (54) Sr«iSfc<or 

[0015] *wm?mtizmi ov>im&m±. ±ie 
m9<7)p^sk:±5v^T, mmmw (50) a. p^as 

( 53 ) X*%mZtltz%i2ms<Z: > 3 s^x 3 >SI 

a (10) **Efi*-r&aJ!fet-«fc , 5ftlj»LTSrtfc:fltt&^-S 
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i&Mmwm (58) hi* 
[ooi6] ^mmntfzm 1 1 <r>mm^m±. ±12 

(50) Dm! (53) *»^aUBL3t»138«tSrtC 

«&Ljaopss5 (53) *»4>8KasLfciis2ffi»taji^ 
spfln-rsustejESftf^fc. (53) 3&»6ataufe»2S 
^^srttflw&Lfi'oawEas (53) 3&»6aajLfc»is 

[0017] ^aHjiawtJfcjs 1 2^>jK^aii. ±ie 

f 1-111 oMft^ 1 <0»*#©fe:tJ v s ItSSB 
(53) ^>®3ftW{±. K««Wfc«»^€.2S»<offlWSK 

^"o%co^t*>(ti>©«ffl^7j<*t 2 0%<om-&tz 

SJK* 5 1 0%<7)it-^{c;fe(t^-B-7k*i: 4 0%<?>*&fc:*5 
(t-l>^-7j<*i;(7)^-7j<^<30j:b* s 0. 5JiLLl. 
& 4 ft* £ «fc 0 ft f££ ft S fc <0T* £ . 

[0018] xsmmmtizm 1 3co*f*fc#att. jje 
mi 2<am&mtzimx. mMffl (53) 

-fe n ^/IXti ^ y # y/W= «k 9 iiS fc *yc& 
4. 

[0019] aHSSaWBtfcJB 1 4«MHfc¥g»4s JJE 

mmm& (50) TSS5SsnfeSBiffi«^^*>— 

®&Lxi%m$:ft5£.mmmmw («» -hm. * 

[0020] -ftufl-±ies& i wdf^atB, 3 i>'x 
*\s-i/a ymm ( io ) izmm&im $ *i s . n y 1 x * 
^-^a^ilS (io) li. ^3*irtrf^fc*cft*TJB 

mz'frotmmz. ^omz^hm^^mtLx^ 

ZcoaiSx^U— z/a >%m (10) fcLTfi. x 

[0021] ussx (so a. ssis&atfss 

2^£JKm^*^<OSJKIl«5£rfi : 3. JRO&aft 

fcssiaaui, nan (53) K&fcftT 

4 . £ tiiz z -> x . mi gsmzizttiz, fcfttfmmmiz 

3n»SI5 (55) fc*JVvCi«*3*Ufc«(C»«a5 (53) ^* 
&£ft.g>. icOjP^a? (55) 3yx^l/-y 3 y 
HE (10) j6»^><0iMR*fflV^TJ|S2aE«frJ«» , r4. * 

a >mw (io) ^'tB^-rsa^co^gpxji— as<own.r 

fc-5tt>J:v\ Snf&gB (55) X"im^titim2^.l±. 

mm& ( 53 ) ttj \^x wm t mtt h» ztuzx^ 

X , t T WffliffiSi Zti&km 

mt,z. m2^* i MM§fL4. -ett. msmw (50) 
i±. misgp (53) i>^comim%xi±m2?E^mmz 



«*rtjW»»3*u in»3ftfclS 2 ^Jlrttftl^t 
[0022] ±Mm 2 comm^XU, 3y'i*l/-y 

3 ( 10 ) (cjRm«% ( 11 ) t sao ( 20 ) k 

tfbtlh. imm (20) JzS&ffX^X 9 S—)\Af<r) 

mk*mmcommz&mL. mmm 

(11) tt. K«g|5 (20) *»&^$ft/£**£*!lfflUC 
SSSSrfro. «m«fft (ID ^&2ft*3ftjfc«B!fc 

»^ (20) &ist?im#^9tzmm&um(&m 
Km^m^tc^. 6c«gi5 (20) fre?i>§m&imzti 

4. fct. i<0«^«. (20) cOMifti^t 

[0023] ±ie»3<7)K^¥aTi±. mmmrn (50 

coft-X'fo o T t J; v ^ L s Mx. (i'S^h^. t Srt^oii 
*T*> -5 T t J: V ^ t . «itr t ^f-^^il-^- 

[0024] mmm (50) « s (53) xmmz 
titzmi^zmftizimL, mpwmmzno . - 

mmU (53) fctJH-4ft«W<^B&fcS!lffl$*Utlll 

mfttzimzti&mig.mzi&mthg.m^tti, m\- 
izrna § n h m 2 ^.mzi&mftg.m^ *<va v& . « 

■ot. ±EWS^a (50) oftfrtcJ: 0, SSrtoNtSi: 
[0025] ±12^4 ^IS^TIi, MKB9 (50) 

<omssb (53) iz&^x. mi^mmmmtrnmLx 

1 ^MOffi>FtS**^f*I^«*fe>rtS«mT fc J: a 
«t*>^x-S.„ fit, Ml*lS*^*eMSJSOTi 3*ufc 

[0026] ±E«50l«fc*»Tti, PvI^S (50) 
t'^3<«^ (54) OffiifbtlZ. m&mU (54) (Cii. 
PSSP (53) T'ig$^l^t, PSSS (50) 

. i^st «fc ^xm i s«w)iifla(*±#^4 . 
^msp (54) x\$, s m&t.tifzmi^tM2g.n< 

x, mm^ (55) ui, rn^rnrn (54) ids^xnm^ 
titim 2 &%jmtezti& . 

[0027] JJE»6<0Wifc#aTli. PS^S (50) 
cOiflSgp (53) tefctfSmffiSl^RfcfflfcJ: 1 ^ as 12 

ioiinvsgp ( 53) xmmztitzm 1 m 1 uns&ai 
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m (56) tsstft*. miuaw&m (56) -ett. mi 
S^iDSt * a t iz£r>x)%&-t& o ip*>. inS^H 
C^^xy^^fSr*^ £ fc IB 1 £SW>iIJK# 
*«50B5s 3S 1 fln««8flf& (56) -CUmZttte 

mza ft* a* i s^*e«a[««r^rt3s»<o*e*faft fc 

[00 28] JJEJS 7 08fv*#ST"{±. IHgB ( 50 ) 

^2Mi^insi5 (57) mmtitiz. msssb <5o> 

£K9Si*lfclP2a!$«±. ffi2JnS^*» (57) (£» 
Ojitix*, ®2Ml^SnSI5 (57) X1&, f§2£m£jQ 

titzTkfttfx. >jnv\Z*m oc\bfrl>. W.2 oswrnse. 

jWSt-*-*. •€■ lt\ jB2^«{i. mztmftim (5 

7) T^«#U»t»(C»B»* (54) <\m*)&£tl&. 

m-ox. m&m (54) tra, tn2immm (57) r 
^in$tL^H2sm^mst*^ 1 t mmzft 

[00 29] JJB»8<^IBlfc#Brcii. »M^« (50) 

£*ttlfS2££l£3X9iitr. i^aSlSSCJi. SrtSSi 
(O^T- ft o T i> i V> L . 0!l (f Mrt^, t 

*"C* T i J: v \ L » #0 *. tf^f-^ t £i*i£ScU9ffi£- 

[0030] WSiHE (50) tt. PSgB (53) TUnSS 
*t/£»23»££l*lfc#ttU IMSJffo. - 
^. P*MSS (53) CfeV^T«^t=*»fe*Wufe*l 

rt£«l&Sir*S2^fc«:^3£S«»*£**u 

mmzti&mi ^.mz^m^^t^ &tix^&, 
x. ±mmMms (50) vmmzx*). mpmmmtin 

te^rtOSmfctf*)^*. ifflS^S (50) Tfi\ 

tt-5-Six*. 

[0031] ±Mim9<vMik^®Tii. mtsmm. (50) 
ea&ifts (54) MMfbtit. mzmm (54) cut. 
na» (53) r«*a$*i>tflsi2ani:. sia&B (50) 

1 S« +<o****«3WJ{c»» S fi * i? tztemti&iffi 

$L-thtz*b^ m^izx-oxmi ^nwg.wiM-t * . 

(54) Ti±. m*)&±ft.fcmig.%tm2&m 
tfm-mzmxm&ff 0 . ± 0 . mi 

k^S*l*^£SttT»2^;&*M&S;h.*. -eL 

flP^SB (55) SeSSlSP (54) tetHvCMftS 

flfcJS 2 ^#{Jt*&S*l* . 

[0032] ±sm 1 oontfc^gtrti. mmmm (5 
0) tcwaisfcas (58) aqawwi*. numm (58) -e 

i±. MamS (53) T«$tL7t»2SM* i \ 3y'x*U 



->-3>^« (10) 3&»fecoiaSfe{ci-7TJnjft$<i*. £ 

it. Mfitt (53) Ttt. «WW3&»^***JB»*-fr* 
fctf>Cx >- ?;H?j&*M»S;?x* iniioillfcgs 2 £ 

LfcSS23SJtti, SjD^gP (58) tMS^fcatirt 

[0033] JJESI 1 l <o»ft*g-C(i. fcSn 

o) iffimbtmb$w t )wi*.xitto. m-h, mssm 
mza. mmm (53) xm^t rem i^zmmz®& 

■th, MSWl#B#^(i. Hf&ffi (53) THUS L/C 

[0034] JJB» 1 2<7)»^ST"«. F^^c7)#ttSr 

KroitMrt i^-rmsat (53) ^itvm&iDM^^. 

[003 5] JJBKS 1 3<73m&?H8Xii* FJf^O^tt^ 
«K?ftte<0*«fcJ:oTliaMB (53) cO©^iJ*-'«)S§ 

[0036] ±mmi 4<r>mm^x-i±. ^nmmmw 
(60) mmtytih. ^Qmrnrnm. (6o> 

te^ffa. -t<oi6, ^mpsisis (60) inRoatfffi^ 
i±. MHsa (50) iz&^xm&ztifzmim^t. m 

g^g (50) <Ott^J:oTfl£S«fc«tJ#SiiTV^SS 

ftm&t<7>wtifi^*xi±ns.m<?>m&gMiz£ >om^ 
six*. 0^0, (60) {±. «aastfDS» 

*. 

[0037] 

a (50) t^y'i^lz-ygyil (10) t*%m^fo 

<03t«>. PS^a (50) fcijv^li. «aBB*5ltefc:a 

t»3yi^-y 3 ygi (10) tfWrfcfi 

iiTBS a c: fc * — n : Jx. 3 >^a 
(10) fcijvvcii. a*-r*a»!W>ffi*5Sr!fcW4ii: 

^'•c-#*. f->t, ns^a (50) at^a^x^u-s/ 

a>^B (10) <onBLAW^«^»*iM»%fia 
[0038] JJa»3~l(l7^!Hfc#«fc:«tnif . PS 

^a (50) t,z£ixmft<7)mmtfnffit%:&k*ii l z. m 

Lx^&ztfrk. wumom i mz&^mzmk-tz 
ztiz^-yx. ^ftnjtttmmzmniz'fr ?z\t vx 

£*o 

[0039] ±tz. ^mmscomm^xn. mizmm 

(54) (CtJV^T*lffi»i:*2ffi«i:*J!!EaaiS*T^ 
T*2ffia*Jlfl»"C#, SD^SP (55) TOl(S22aW=S* 
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[0040] 4ft. ±sdm6<Qt/m£fflz£tu$. urn 
arr»as*Lfcawi!0»as (54) Tmmttimizm 
numftmm (56) -rj««iu3tat=ssrtfc:*i«- 

[ 0 0 4 1 ] jgc. ±E»7<ojB^a-c«. si 2^ 

2r^2SD§^iPgP (57) T^fflUfcatSRSaiSP (54) 

^oj&a/c^s. zcotdh. m&nu (54) c&wc 

S 2£»fc &Sa»-$-4S5 1 . J: 9 ttaUciTfcSJ 
f4£fci«T&*. fii^T. ®*}C«i&§:ft-&1iS 1 £Sv, 

[oo42] ±MZM8—m i owjf^sc iftif. m 
mmw (so) ci->TSBrtojiiafc6 t Hrsi!fc ! ar4i:ftt=. 
m» * t> d <r t ifiv % s . mmmm ( so > -c 

KJiRfl c©* $ itx ft#> . mmzi* -ox$misti& 
mftQW)* $>?m stuijr t s 0jr Lttttzm 2 £«c 

[ 0 0 4 3 ] #C. 3S9tf>j)?&*g:T{2:. ifeSM (5 
4) C^Tm^kJg2^k£»j£$$-£TU 

s . c cojt«> . muz x o ?sjs±# tfzm 1 ffijut «t 

T»2S»*ftlJ!RT#. SD^lnB (55) T05SS2£3U=S* 

■*-**H!MitiMrc**. sec, m&mu (54) -m. 

2 Smc#4--Ti» - fc § . fi!^ T . #J§?i**KC 
iiHf, l&mC#ox^l^Onx£KC«re£. x. 

[0044]^. JJE»1 OtfflRfcfRfciftff* n 
MSI (53) TtBS£iXftSil2^\£. WJnfffcfP (58) T" 

mmLfcmzmft^m&'t& z\t&T% & . z<oiz#>. 
[0045] ±iem 1 1 obrr^sk j:*uf . ^i*jcoi& 

[0046] JJBIB 12, f 1 3<om%^mzJ:tHl\ 

* o . wm t saw- & ^nmmaufiiss wa-vx 

ft L ft -5tt>, SK3g»<0ffl*f SiftwSKktcff 

mmizmm-t&m i smmiw. 2 sswffljtaa**;*;^ 
<nars. <r*ic*ru *jsp^ac±n»f. j^^aa 

<^ftLT i> . ^OH^ttln»*3fc#i3| i r 



[0047] JblESS 1 4c7)«?^#ST-{±. £»tlMSim 
( 60 ) CiJ t . «Sf^«SS 1 ffi«^<0ffia^<02Sa* 
JftairSi'jCUTV^S. ffot, ^»|il*^g (60) 

k * 9 . S^iWO^a ( 60 ) cO«tfc£ffi*ftT"# -6 . 4 

ros^a: (so> * s Mrtc«i^tT^^^s&« a 

ftA, S^PW^a (60) *vK*oa*BCJ;-7TS^c7) 
M«*ff5i6a»i=SrV^ fct, (60) C 

fitt4«W<TSlBlftK*a»J:0«>*<»src**. - 
WIS*. i«SK*T»*1?-'f ffomft&ft o Z. ktfT* . 
^iV^mZMtbh c\ k ifX^ h . 
[0048] 

[ o o 4 9 ] m i c^-tj: a c. ^mumm 1 c^i.p 
Sv-x^Aii. mnmm. (id ^fisnyx^iz-y 
a visa (io) a. ns^fi-r^si^ffi^ (so) 

DWfiSi^tL. (70) CSMS^tv^. 
-^aV^a (10) J4, S?hCR«S^T^5. 
»S« (50) «, ^#»9£iaC!SHt3*l-C^6. 4 
ft. 3y'xil/-y 3 y81 (10) t^ia (50) <7)PbT 
fctt, -**<0ii*E« (36) **»tt^>*l.TV^4. 
[0050] < 3 S^x 1' a Vil^lWi 

#» H 2 C^-T i 3 C , ±IB3 yi^l/-ya 

do) a, 25«gi5 (20) s.vramvt (id zmzx^ 

[005 1] ±IEj8m«fft (ID 

^ffi(*y-H) d2) k. mt<Mmmmxh^mmm 

(T7-K) (13) HfltK^HFWBKffiCW 
J££*).TV^„ SMS (12) C{±. ^»«^iiS§ (14) 
^Lt^7"D7 (15) A^SBS$irT^4. 
/nr (15) (i. Elsaw^SSCi; O^ft^SSr^ 

izmat^tix^h. --n. mm (13) c«. ®m.ij^ 
immm (i6) &^UT55^si5 (20 tmmztix^ 

[0052] ±IE5JJ*» (20) {±, M«2S«H (21) . 

co» (22) mf<zomwm\m (23) Sriic^ 

LT«JKSitT^S. Z.<?>mm (20) COiltRK 
ftH (23) HTflffffift (ID W»4« (13) C»S$ 

iis. *ft. (20) <nmfwm.^ (2D fiicji. 
«w^«ift3i» ( is ) lx mmmm m^tf*) 
(17) wmztix^i. im&9» (2D ca. ±is 

^m«l&ilS§ (14) *^^®Lft^5IK (19) A^ftlt 
SfLTV^. i^^MSiiBf (19) (±. Mm&V%i (2D 

cm lt . mm&j&m<7)2&f.*®&?&ti#><7)i><Q 

•Vhh. CO'^jtS (22) C{±. 7K^«^il 

COM?S (22) C^fLT. 7j<tt^'X^7hRj£-fflc07]< 
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[0053] mrnwm^ (21) tj4. aMUMfcRje 

fc$Stt*S-*-4tH* (RhXIiRu^A 1 2 0 3 (cfflft$ 

(22) tcti, *14^^7baCtefSttS:S-r*«MaE 
(PtSrA 1 ,0 8 icffltt*-frT$:4»Hf> 
^4 . * fc > CO gftKftSft ( 23 ) fctt c o eWSkWc 

Kmiz-im^M.-ri.im (RuXHPt^Ai 2 o 3 xii 

[00 54] Jtfe»45*l?S§ (21) -m. ftttSLLfcfcV* 
TJI«m^#l*fcR«a*ie.r "5 . ** b C O 

®»&®§l (21) *EtSfc5fc*^tt. CO«S 
(22) ^M£>;h-g>. COSQfcS (22) XU. MflLfcfcfc 

^fiTTS. CO£y£» (22) fcfflfcBtlCtfXtt, CO 
»RB*fb» (23) COSiRSWfcS (23) ~C 

14. M^fcfcV>TCO^a!WiWl^a s jB£ l 3, iS* 

*ajfcK«^a. (id «osm* (13) izm 

A£ixS„ 

[00 55]^, (21) (CHU ®»fflc7)« 

CIlifiiSKS (21) e«IifcWSVvfctf>. S»b-?^ 
(^Itfci-jT, **** !f $Stt£m-$-Sffl* (MiJ44 6 

o*cmts> txymztii. mmm±. iih-^^ 
iMfcffitts. (2D KtittsatfreswfcR 

[00 56] JJEflBB** ( 11 ) fctt. £M*3&®!& 
(14) (12) ^M#t|EAS*U 5fcW# 

(16) IItt»4I (13) ^5SC«XfX*^» 
A£ix£* (ID Ttt, »4S (13) com« 

IT'2H^4HH4e\ £fvfl (12) OttfiSSlffif 
0 2 + 4H + +4e-^2H 2 0(?Dl:?tMJE^j|Bit-. £0 
«:MRJE^J;-dT, (11) a^HSWfc&tfatfc 

ifc, «««« (id tJ4» ^rs^sttift* 

BEiBHSS (27) tfl/C-fWW (28) #£883*1., £ 
ffl-fyA-? (28) (29) WWfiiZtlX^ 

a. zlx, mmm& (id *^^m.m.m^±. pjf^.m 

E.X?ftj£mwm<Vx85Mt> lz$m £ *1T *Mt$a^&& 

[00 57] JJEflHEffib ( 11 ) *>T«fcli. ^7 #x 
7S— f (24) j&^fttt^iiTv^s. ^ytfxrt— r (24) 
14. S^xSSS (25,26) £tf-LT. jKfWfi (11) £ 

anh^ssm (12) stxamffi (13) asttftn&ttM 

ZtiX^Z. *-7tfxrt—' (24) «4. M«M 

IK (RuH l,0 8 fcffl»;5-itT*4iMSE) *%«£*! 

[00 58] US*^^— (24) (4. »4H?f!> 

( 11 ) £ MgftKffis -ttt jgh-t & fc«xo t or 



*s. bp^>. (12) comirM.zi±. nm&mizm 
tiMsttiz. -*s smm (13) 

7K3K$W>*-&£*1.?>. -etT, ^77?'X7S— 7- (24) {4. 

( 13 ) <rm#x \z&ttih ^.Km^mm/mm 
<omm £ mum £ *t *. *7#xK-t 
(24) frbemtrxit* ^M<pnzmta^tii> . 

[00 59] ±MZ3i?**U— yaVM (10) Wi. 
H!lll»fc«*S<tT?k* t flHIW- 4«ftHUKHIS§ (30) # { ig 

tt^tv^. ^oftnuKiaift (30) ii % (1 

1) R?Simm (20) C0«fRSrHJRLT^*?r^M-r4 
tz#><r>i><r)X'fo& . 

[0060] ^HURHISI (30) li % I?}§^>-^ (31) 

t. (32) mimmm.W' (33) ^2^0 
iixffl (34) b. w,3mmm& (35) h^jtucsmsatL 
T«j^§iiTv^i>. Mifmma* (33) (4. »4«m 
(id iz^ifhtixis*). mmwrnz (30) -cflHsw-s 
7K^»4m?ffi (id <nmmz£^xmfrtz><, m2$m 

(34) {4. (20) fc»tt^T*J9, MUsHX 

mS% (30) T-1iat-|»7j<^ES«g|5 (20) <0flSWiK«r» 
(21) % COJ&RS (22) Rl/C OSfKlHtfs (23) O 
^Rfci-j-CMn. ^3»0iRa5 (35) 
XJ*~f- (24) fcgWt6*tr*J»), ^iHHRHlfiS (30) X 

mm-h***?*}^— * (24) x'cojmm&iz±K) 

[006 1] 0 s ^@JR[filS« (30) Sr*atf 5* 
{4. Hl~^3^HIJRgP (33-35) ^WtcSth-TiWISt: 

jDia^Ti. ct^.{48 o°cmx.cou7kb^-yxmm^ 
(3D iz9tt>ti&. &m?>? (3D 

(31) W4, 7j<31^^7K^3il[ffl^§ixS 0 S 

iz^ mm?y? (3D -*t<o«a*E« (36) 

«S*LTV>4. i«ia*tt* (36) {4. if»^y^ (3 
1) (50) k<»DlBT1i*t«aiS-e:*fc«>tf5fc 

ayxfah* 

[0062] ±mn=jj,*\s-is3ymm do) 54. £ 
tti^co a -hcom^^zx h as* tasfet 4 & tn* t »jt 

V^S. «J±lli|fi5^ (27) (ci-pTiti^mffi 

t-\ mmmmmbii, mmmm (id ^w^x^a 
» (i6) &mtxmt*ixi#**.£*ri-&±&0mm 
Kmz *y)ffiftzti& **»ow^c* & . 

[ 0 0 6 3 ] * LT. tttfrfOEE*Tlf * fcHBHfflflMtt* 
±#t. (26) ^l,*fil«*ii^l 

Sf^"xaS§ (26) ^^EfiS**i|ffl^****fJtt*rr 
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^^hh^y^x^—f- (24) '\0**ftttJbWfcfc 
L, (24) To^cSoilWSIfcri&afc^ft 

azitikiim&mpL* mmmmmzTifxmjjzm 

&o Hit*. JDH*^W±«^ffl:fc*^§*fcai 
[0064] <|i&gffie)f*j£> ±M<?> 4 o fc s JJBNiS 

« (so) (70) cos««tfosraicisa§^-cv^ 

6. icOl^S« (50) £(4. mxr? h (41) , 

7 h (42) s BfttJ^h (43) JSOfmkWh (45) # 

[00 65] y (4i) a. xuv&timtMzmn 
u mnm/msM <s» ^-^yf^m^tix^ 

S. V (41) ti. K>35iX,*f£*h£Sl (o 

a) *i$sts (so) tc2»A-r-s»c nmyth (42) uu 

#*S*f-fc:§flPLTV>£. Z.<7)§mf7h (42) {4_ BfcB 
« (50) *^copffi^ (EA) fcfii'Mcantrt-*. HWi} 
(43) fi, APiftfBfcSK (50) CO^-^^^C 
88ttS*i, ffiPffi^fctlP (44) fcSSHiSiiTv^. fi& 
3HR (50) t^COim^m, (SA) (4. Vkitifrh (43) 
^MtTn^fflP (44) fci^ix. A# (72) tHjp-rs 
qfttUP (44) (ftS^h (45) 

APS^ajp (44) tsaasfu mn&mwm 

(50) tf^-S^^fcaSKStlTV**. A# (72) izm 

p-tssssp (46) *>4>ffioa*ii3ta[rt2s« <ra> 
a. psa^-^b (45) sr3atTi»aa« (50) 

[00 66] H3te5rf idfc:. I&SH (50) <5D^"-^ 
y^fcti, IlilJIR Xfoh'fi/tl >hn-3> (53) m 

iummxh h wsm&siMk < 54 > t , M&as-r* & 

OrtSfcJi. £SliIfl (51) fc&2»g& (52) fc**KH 
ffM£fiTV^ 0 SHjIffS (51) S4. APST'SAf; 

h (4D feast u ftps-c^mr? b (43) taaiL 

TV^ 0 ic0»iag&(51) iA/; H (41) £ 

2ME& (52) (4, APffiT'PRar^ h (45) fcSSU 

mam-cmw?}- (42) taBH/t^s. .tcd3S2jI 
g§ (52) t={±. (45) *mtxmft&$Mt s m 

£5v fc m\-^cDM-&£S<\$:M 2 £M fc UTfc 4v^. 
[00 67] JJRrfis&yhu-f (53)11. HKttt 

^mmm^mt^tix^. fy*>fo-j' (53) 

f^yhD-? (53) fciljfrr x 



y*>ln-^ (53) «, $ 131ft (51) &#SS2iI» 
(52) *«BM-S«*TlWt^>*LT^4. BP*>. 
>ho-^ (53) 14. *<0-»**»ljB» (51) fcjfch. 
Sf&lSaiSStU »0^»** < *2ji» (52) 
itSSI22liHi:SttWS. fy^/hn-? (5 

3) ii. H^^r-^^ioTHItelEi&SixTV^. 

fy*ybo-? (53) co«Jt»teovvcii. f*3eB 

[0068] ±EM!»Kd3Mft ( 54) 14, H 3 fc*j»t* 
fy^yhn-? (53) Ot«fc:K»t^TV>6. IP 
*>. Pm%3£«tl (54) {4. ?H1«5& (51) 
y^vhn-^ (53) tfOTSSTfeoT. fi^2iiE§ 

(52) t^(«fy*yhn-^ (53) tfXb.aBcRlt& 
ilTV%^, 0 Cl<0g»!«633«fflf (54) |giaS§ (51) 
^SllSf}:, ^2MS# (52) *86h.4SI2ffi» 

[0069)±3EH*ffl=J>f;P (55) (4. $2£K (5 
2) felil«fy*yho-? (53) h^»»Bcm2s (5 

4) <7)mzm-ft>tix\i&. m&maj/i- (55) v> 
m>h 9 u x 7 4 ym^m^mmz 4 0 $ tit t * 

±IBS7KIB« (36) **«R§tLTV^. icOW^ffl 
(55) {4, »*E* (36) *atT«*&$tUt» 

m?>-7 (3D <7>S7j<k, ^2®s (52) zwxhm2 
m.n.t^m^.m^^tx , ^2ffi»&spfi-ri>„ 

[0070] ±»<7)4 3^ fy*>hn-^ (53) t 
(4. «3WH3WRftfe*iTV^. *H||^Ti4. ©»J 

mm LtzMtelz-o^X . H4 Sr«Hl,** t ^RW-4 . 
H4tfc{fi>-ft-7j<*i:i4. fM«lkgi)«ftl 

[007 1 ] #*4 0©*S'JfeLTJi;<fflV^ixTV^ 
t<0t, -b'3j"7-f h 1 3X^S, M 3 

Xli. ffiitiUUi 5 %mT^P.«T14m}ltt#7j<^'± 

wthiycnff), mmsafi 5 %ui±»««'ri4^7j<*^ 

h 1 3X^S^L4dfct--l»k. S*ffi«^8 0°C 

[0072] ;W:SL, ^-bo^K4. ffi^tS«* { 0 
~8 0%^Jt^ffl«ci3^T. ffl«aaE<»«SBfl:fc:«erit 

w Lx^mtmt-t h „ df-to fiv^M^t 
< 7 0 "COT^fi 4«Brc <> jfcJHcH i.;m 5 

•?T, S4ffl3^;U (55) (3fc^TfS7Kfcc0^m^4 

[0073]^. 1 cow.mmt lxh. 

uyMzm. h-f, >->j* yiv^nm-h z.h%>x-%h. 
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-t&ZbiPCSh. HP*>. ffl*f3BK0~2 0%fc:J3*t4 
-g-^OHA, t . 10—4 o%\,zanh^7W^^ 2 
tcoit. IP^A 2 /A 1 **0. 5j&»£>1. 5^T"cO$gH<7) 

[00 74] -SWEWfls- 

±IEI&S« ( 50 ) fDBfeaBWfcfco we , H 3 RlflS 5 £ 
Hi. ^T«5R-C*S. 

[0075] jSCD<0«JI8 (iSigc3 2°C, ffl*JfflJK8 0 
%) cO^h^m (OA) 14, iAf? h (41) fcafCHi 

(50) ^miiiB (5i) <\mi£MtLxm*)&£ 

tlh. £SSCDW&cr>m 1 £M<4, fy^yhn-^ (5 
3) ^iM^ix-g^ f^*Vhn-^ (53) -m. KSlffi 

[0076] jAOOWmofH 1 ffiSWi. IS 1 « < 51 ) 
SrSB*l-C»}W!&£8&» (54) ^^ftS. m&££.tm 

(54) T14. mi^m* s lg2^Sfc»3c*-r-S>. iilC 

t)H&-fLXM.®^\m iim.3 2*C. ffl«IS3 8%) 

(43) SriitTKEfJP (44) «2|£>*U fft^^ (SA) 

[0077]-^ &<S><7)W& (?S^2 6°C, fflfcfSg 
5 0%) (RA) »5AP (46) ti^WtSLi? 

7h (45) SrfflO s l&Sii (50) *)SI2jI» (52) ^fH 
22SJRfcUTSl l 3a**L*. ,Sa)««1^22I(i. 
■HHR^Mtt (54) ^iM^S. (54) X 

& . as 2 %%tfm i saw* t> w& l s * <oiaas *«±^ l 

[0078] ^©CO*OB<?5!B2SS«±. $2SK (52) 
^SfttMffln^l- (55) tjMfeiiS. B£ffl=M/P 

(55) Ttts ift*E« (36) fcjttTflWfrSi-UfcJGW* 
(31) c0^7j<(.Cj:-?Tm2^M* i 'M$ix-i>. itL 

[00 79] s&®COW& (il£7 0°C. ffl*fffiK6 96) 
cOS§2S»li. (53) (Cjli^ixS. -f 

y*vfn^ (53) X\i. »2ffiSW*«3»Wfc»ftW 
■§>. — 3j\ f^Vt-n-^ (53) JiEHELTWSfc 
tf>. Iia^6®SLtfy*yhn-^ (53) Ogp 
4Hi. WCJ&2 5IB (52) \M^mLXm2^tm 

(53) OPK3f#J^*#3^ffU ®*Sfl<D??^ 



ftWETU JR (»!£4 7°C. ffi*hffiK3 0 

* (ea) fc lt#em^? h (42) fr^mmmmzti 

[0080] 1MCDZ. o fc. ±121^818 (50) T*{±. r 
y^yhn-^ (53) ^flB^-*l|S2SjlW)iM[Sr 7 0 

°ct,zmMLx\^„ m-h. "fi/iivyxi-? (53) tzts 

Baffin (55) £*5tf£gS23S£lA<^M<a 

[008 1 ] ff£ffln--f;W (55) (cfcttSJp 

«*{4. ,£© fc AfiWJi y ^ /Ptf HT*& •& A h 1 J; -5 
TflStU.. -77. &m®m±. fiSbbfiSKKiL-ytfo 
t?HT'*£Ah2tcj;-3-r«$ixS. f Lt, p^*S'JO 
S±S«Sr7 0°C^ia^-ri.it tcJzo-C. Ah2SA 
hlt^O. iiH^COP (Ah2/Ahl) ?r 1JJJI 
hb-ttZ-bifiX'^h. 

[0082] -mWM 1 

*mmmm 1 k ± fttr » & s v ^nbs < 50 > 

t3y'i^i/-y 3 ygl (10) b^m^h^tfz, ft 

PSSIB (50) fctJV^TIi, fWHW^H*fc:»«-4iM!! 
^ -a ^'x * W - a >£|g ( 10 ) j&Wrt £ ffljR-CH -5 

itm^-*, ^is**u-i/3>mw do) tfc 

^T, llvg^S (50) S-t/'n^x^^-^a^B 

do) om«a*sv*fc*srcs **»SaPKi^T'^ 

[0083] *7t. *|QiJgJBl K«tntf. uss^s-r 
»&l»StS (50) tc«fcoTMrt^Bsa**i»riSfc=S:5kft 

Iltti, ^M^mtl (54) fc*5Vva&lS«i:Sfi2 
^MfcSr^^^-tirTV^. i<03tA. IMiCJ: OAK 

n>f^ (55) x<nm 2 smzwfhimM.^mx% 

[0 0 84] *S(aiBBttl WWHt=df-fen 
^Vl-^»fflU. 7 0 , CSft<OS52S»tJ:-?T«ai*J<0 
B^SrtToTV^o tot, 3yi^l/-y 3 ygt 

(10) <r>WM?y? (31) K»i.fc8bk*S*ffl3-f/l' 

( 55 ) iz®m l r # h n. h mxnw. 2 sane «t -o t t, © 

UftiSaW^) C O P 1 JSLh b -th Z b j6*T* , S»!«s* 

[0085] -mmm 1 ^^w- 

±fB^S».«l^g« (50) fcts^T. SS12g«Oie 

saae^rt^ratewaKJ: o i -3 1=, as 
i ^«ig^fif a x 5 k-t s t fttc, m i sn?M^jn§i 

(56) atxs52inaj^ais (57) 3 cLTt> 



(a o ) jo 1 
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[0 0 86] me^-txdte^ muns^aifg (56) 
mim& (5i) ttjj-j-s^Kefiaftss (54) ot« 

^IS(t^ixTUi,„ Cl^miMS^JPS (56) (i, 
JHgSftS (54) *^>J!^tl^m£^»LT*£-£tt 
Iftf 4. fSlinS^iPIS (56) T14, 

l>. It 1 MS^£P£ff (56) T'^»£:fi*:Sill£m«4. Bfc 
£f^"?h (43) £jItTB£ftP (44) ^^fiWKi&S 
*ll>. 

[0087] lfS2MS£ifl#ff (57) i±. (52) 

fc±$ft-si^»ssa«i (54) <o±mtz.&vbtix^&. 
z<7)m2toMtom& (57) tt. e^; h (45) jit 

JitfKfcSiS (57) -cii, fl8ft**ifc*4hWR»!BSftt* 

(57) r^aisiife»2ffi»{4. wmm&MHfi 

(54) fcjS&ftxm^W^JSPJfflStiS. 

[0088] *^«:«i> mm ( 50 ) rttommmz 

ft- El 6 #.t/@ 7 iCfc'tt-S.^©— ®ii , ZixJftittm 
[ 0J) 8 9 lj$g>.<7)$M (fiJK3 ffl*ffflK7 0 

%") <^mM% (oa) (4. iA^b (4D tatTi* 
am (so) co9sia» (5i) ^Msis^t ttasoa* 

ft*. *0)««I1^(1 fy*>hD-^ (5 
3) s\mhti&. fy*y>n-? (53) T14. SS12S 

&<2><7)W&fct$\,^x , mi^m«*e*fsjg{4. *@<7)^ 
arc* § srts»^»estsK ±9«>fi<*oTv^4. 

[00 90] jftZKOtffflfcOffi 1 ffi 1 « ( 51 ) 

fc^TJss&jRaaas (54) ^mt>tih. mma&wm 

(54) T14. »lSSW*»2S$aii:SR3ESWS. CI fit 
4-?T. KS12S«*q|S22BHt=«LTiW)SU. 

[0091] &!®<owm<?)m 1 ^m«4, * 1 ma&zm 

(56) fciUfeilS. ^lMI^fflSs (56) T14. S5l£ 

fi."oafl66HftTUTjR®' (fiS2 3°C, iifiS6 0 
%) C0tt«i,k3r£. *LT, *©' <0=KJB<0!g 1 SSI 
nXft^h (43) SratTP^ffiP (44) fciSfcfu 

ftttsai (sa) t L-casrttciR#ias*i.*. 

[0092] *@C0«M (fiK2 6°C. ffl*tffiK 

5 0%) cD^F*l£M (RA) (4. «&□ (46) *»&ifiiW 
7h (45) fi&Sfll (50) <n%2W& (52) 'MS 



ff2M»frjPSi (57) izm^tih. m2imiimm (5 

7) TI4. %$2&mzMLXfcft : £m£-t&. Ztilzi. 
•oX. m 2 ^M(±fx yfiV tH (c?q o T ^-ft. U 

4. 

[ 0 0 9 3 ] A®' cr>WB.<m2&mi. MRsfK^MR 

(54) A^fta. S£&&$tft (54) T14. SS23SjR 
1 <3 ®S» L . * <0jlB&&*±# L T jftBtfSKRS 

[0094] /£©C9#SR«0SS2S^{4, IH2jIS£ (52) 

smti4ffl3'f/i' (55) tjU^^-i.. m&maj/i, 

(55) rti, iB*IItf (36) MtTiWftSiufeJBS*^ 
y? (31) <5DiS*t4oTm2Sm* i J^tLl>. iix 

[0095] ^[©cottJB <a«6 7'C. ffl^S^7%) 
<?5*2^«{4, fy*yhn-^ (53) tiH^iX^. x 

^yho-^ (53) t<4. m2£mmmmttm-t 

%>„ — fy^yhn-? (53) i4HIteLTUi>7t 
Il^*^®SL)tfy*yhD-^ (53) (TsU 

mi. *?vxm2mm (52) M^g«iUT*2s«fc« 

%$rf&. ^ tfD^ 2 ^ft, t comMlz 4-oT. fy*yha 
(53) ^MBW3&»fe*4hMK«L, eR»^H*^* 
ffixh.*. Pl^JOSt?gt4oT. K522JW4. ^x.v 

««TLt*®(?)ttl <iB«4 0°C. ffi»S«4 8 

m (ea) t Lx%my?h (42) *»fea»nc»ffis*L 

5. 

[0096] *sb0wic jfur, ±isaim 1 
izmz-x. w.T<7)%}m*n&zk&x'*&. m*>. 
mmxu, S52s»sr»2jna»&ai» (57) t-^spu^ 

mt^m^^«tl ( 54 ) -NS 0 ^TV>4 . zcotzib. 

(54) t=tJV^T»22SHi:S!^«|-r4»l 
^»2r. 4 ^ ffiffiC ^ X <§&-t h Z. t tfX'%- h „ 

x. m%izimzix&mi2m<7>&&*i&TZit&zb 

tfX'*&. 3Et, *^MT14, f^yhn-j' (5 
3) -Cl»S$iTJtat:^ft3c«l» (54) T*j»Lfc» 

l^m^s S5ijns?^ai» (56) x^mttzmzmmz 

[0097] 

im\<mmco&m2i *micommm2^ ±ien 
WBn i * 4 'iii?M^aT- * -g. Miam t3yi*i/-y 3 y 
do) t^ffl^fc-a-JtcoKfti-T. a^s-c* 
4Ms« (50) kas;i*w-j/HMi« (io) t*m 
tz h<r>x'hh* *mmm 2 izm S3y*x^i/ 
-yaygi (10) commt, ix&aami tmmx 

*4. JBIT, (50) <0«6fit=ov^TKW-4. 
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[0098] ±mamm (»> it. rnmmm i nmmm 
t israt^ft* ( 70 ) com.mm<7)g.mi,z&w. tstix^z. 
wm (so) ut. mx?9 v (4i) s v u 

2) N (43) m/mL¥7h (45) 
(H1#S?J . 

[0099] H8 te3S"$\fc 3 fc s ±£2matt (50) a, 
SSJtJgJB 1 <0lifcS«U: {5tf|aHKic«jS3 tlX^t. HP 

*>, ms« (50) n-tr-isyyizte, fy*yhD-^ 

(53) &»Rffi£St» (54) tH4ffl3-f;K55) ttf 

amzti. ■?-i/y7-cofomzMiw& (sd t^2,i 
K (52) fc^EaffM^ixTv^. ixf, mummico 

[oioo] ±Eina« (so) fc*$wc . as 1 MB (5 

1) tt. APSffi-C'fRji^^ h (45) fciUlU aiPSB-C 

ffl&y?h (42) taMLTv**. icomias-g (5i) 

Kt4. (R&^h (45) ^Ittirt^'f l^t 
LTSIASftS. — 2u H23lft (52) tt. AMSTS* 

A^?t- (4D tasiu mnrnx^mr^ h (43) t 

ilML-TUSo i<7)H2« (52) (Cfi, zgA?"? N 
(41) tatTSBi^SJR3WI52ffi»fcUT*AS*L4. 

m 1 LT fc i < . S^hS^fc gSrt3ga<0S^^ 

[0101] -WHftff- 

±f£8ni!Ji (50) <75fln8aWtsfc-oVYt\ H8.&Z/EI9£ 
0±fc:^L/it><OTabS. N*. 08at>'09t±>(t*^ 

[0102] jSt®eO«3» (ffljg2 5*<A ffl«fflK5 0 
%) <7)MF*I^M (RA) (4. PRjiP (46) *»fe®52,^^h 

(45) tmm (50) ^sgiass (51) ^mi^ 
m.tLxm^Tk&tih. ticDcowmcomigmi. fy 
(53) ^mt>ti&. fv^yho^ (5 

3) T(±. ^lffi^,fc**fl-l.*^®*fflt®*$tl 

s. in^ioT. as 1 ^.mim^ v?)v yzms& o t 
[0103] js® <o*WB<?3fe 1 &so,± . m 1 am ( 51 > 

£3^TSB*8!«Sft38 (54) ^jMA>^!>„ JMfeM^SIH 

(54) TO:. *13S*W^22afcaB*SW*. £*U= 

miffi«^2^»ic«tT^L, -^covaft 
«TLt,S©»«i ffl*f§Jg4 0%) fc 

=5:*. fit, j£©c?5#Jttc9Sll£SU±. (E 

a) ttx$my?h (42) d^^Bcspab^ixs. 

[0104] j£®<0#JB (?SJS 1 °C. ffi^fSK7 

0%) <7MB51>ffi« (OA) 14, *A^h (41) ZMtX 

$mm (50) cr>m2mm (52) ^2^t ltjuo^ 



^jM<3;/x&. P»3c^S (54) Ytt, SS2£SW«m 

[0105] j£©O#JB<S0fB2£jSUi. |g2jlft (52) 
£sSftTB£ffl=M;U- (55) £j2££>*U>. WiJBrMA- 
(55) i&?mi<g (36) 

(31) <0a*{:i-?TS2^*«Jlfi»S<x6. 

[0106] ,S®«tS (aK 7 O'C. ffl*t&«2%) 
<0»2aESW4. fy*>-hn-? (53) ^^^>. -r 
y*ybo-^ (53) H2^*W^Ji;®»-r 
■6. f^yho^ (53) ttEBEtTV^*/S 

Kb. mi^m^WMLtiTi/tiyhv-? (53) com 
WTf2« (52) «^»LTSP23S»i:« 
Z<r>m2Q5i l kcomi>lz£iX . f^>hn 
(53) <0«3l«f36»fe*4Wi»L. WWWJffife&J 
fi^ix^ H^fclS 2 ^^'M^t),^ . ©^Jc^Jfe^ 

M (SJK5 5^C, fflWSJSl 0%) fcifcs. fit, * 
®O^B<0®2SSW*. D^tti^b (43) *atT?JCJi5 

□ (44) izmt>ti, (sa) tLxmmz^m 

[0107] -mmm2<7)?m- 
*mtmm2iz£tLi£. m§mmx'&&tmm (50) {c 

ffdifc^-C**. Wl« (50) ti±, mi^mtLT 

a«-fc»aj * ti sarts»o*» ®#ffl^p^# $ -ex 
v» s ^ . wmizft -o x %mz ti h m\*i£.m> h & 

[0108] tti. *mmmm2Ti±. mamj&m 
(54) tz&\*xmi^km2&&b*i*&mzitx^ 

TSS2Sm$rJp^-C'#. S*ffl3-<;l- (55) T<?5g52S 

(54) rtt, »m t^ff -5 t » ^, $ ix^> mpi^m^i&m 

*^ffi)BFJ 2 l,zXtH£. m^cOfMzm^fflftZtlh 
m 1 «R* 0JR LT^ 2 SJRfctt-^"*- 

[0109] -mnmM2<mmm- 
±Mi%m&M2cr>iimm (50) {-fev^x. sm&»t* 

(58) *Kft5«tdt;LT*>J;^. 

[o 1 1 o] mi o^-rj;-?^, ssp^ffl3-f;i- (5 

8) (i. m2»ft (52) iztHf&fi/tyhv-? (5 
3) cOTSRtlftft^r^S. WJD^ffl3-f;l^ (58) 
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htMz, ±iEa5*a* (36) tfrntetix^h. z<r> 
mwrn^Aiv (58) a, s*e« (36) srattttte 
Ztdz.fmf'yf (3D tf>ffl*fc. £2 sift (52) 

ti§^2^t^^x^$-y-c, sn22»*iiiaw-.&. 

[0 1 1 1] HP*>. *^01JT'(i. fy^ybn-^ 
(53) C*Jft&anfflt:J:0aJK*H£TL3 | 5:m2SS (H 

[oi 12] 4fc. mmm2<7itmm <»> t*jv* 

T, MftMlDSf§£f£(tS4 3tLTi>4^. #liJi\ f* 
y^vhn-^ (53) fcfctt4#2^<0infifc:«fcoT 
f43fcfr=Sr AflUb^tt 4> fi/3: v ^*&tci± , MBMllSfi & IS 

[0113] MaumaHMi. js2a»& <52> 

fcfcft&T^V-bD-;? (53) cOTMfcSttfeilS. 
i«*MS»ia»fctt, WM9>7 (31) 3&»6JK^iiB* 

e« (36) -wmztih. wuoasKiiisaii 

fcBWt . 4 0 ES L fc— * V 7 

(31) oSWc^SSaS*. flS*<^»»t:^522S^*SBfi 
£•£4. -eLT, *4hW*aUH*«lLTJ(!22S«C« 

[01 14] mmm^mza^xit, aaut&jgv* 
^zm2^%^7^mmm-th ztizx^x, M2 

^.Mcotm^d 4 0 fcLT t 4v\ 
[0 1 15] 

mtLxmMM (50) £KftS±3fcL;fc*><irc*>£. 
■TOPSIS (50) i±, ±IEIUteeJBl<0K«a»RWfSQfi 
mi2^Mg«i:(5ii:-|Bl«t«f!!<;$ixTfe , 9 (H3, 8 

#M) s m^m^tumm^womixno . bp*>. 
■m (50) »ssww«±ms^®i<7)^?i«t 
H*£i&fi! l . mmMwtzi^aiBeaii 2 <r> mm t m 
mazmm-h. kit, ±ies?M9e®i<oH*aa8ai^*ss 

m*I 2 coins* fc jiMcov vcRWT * . 
[01 16] 11 1 KSsr^-J: 3 (c. JJEMRtl (50) fc 

a^x. mvm% (5i) xvs52a» (52) ^ap* 
h (45) atx^A^h (4D [zmTomz-xmrnthx 

o<,zm$LZtiX^h. ttz, SUlilSS (51) RtfW231 
»(52) offiPWi, i?k)«#<«#(:j:^t, * 

ti^titfw&y? v (43) Rv$my? h (42) two 

[ 0 1 1 7 ] 111 1 (aHcjjcf 4 3tC, ^ffltt^KtS 
WC % JS15IB (51) (4. ADSS* s IAf7 1 (41) k 

asiu mnm^mr^ h (43) k3*]i-rs„ 

$231% (52) {4. APa ! iii^7 b (45) fcjlil 

u ajn«WBBW7> (42) trntth. z<om.m 
x\ ±mmmm 1 nmmiz&if&mwmftb r*o 

»ffrfrfr3. SP*>. WA^b (41) SratT^^i 



SrS51^kLTffiia» (51) KJROii*. PRiA^"? 
h (45) *iitrSrt?gSvS:S52?gai:LTSS2ii!S 

( 52 ) JX 0 Sitf . L*C. &&lf£<D$ 1 £ ifc Hi ^ 
?h (43) aWKffln (44) #>^F*Kcf*&U rV^ 

yhD _^ (53) 0)R£tcfflvyfcfl$2a£jRfcSW^ h 
(42) frfeSWcWtM-*. 

[0118] 0 1 1 (b)tew^-J: -5 ts W 
mctJV^T. SSlilR (51) {4. APttWRiW^h 

(45) tasiu mp^p^r^h (42) trnm-t 

h, $2iIE§ (52) (4, APffi^iA^'^ h (4 

i) taau ajpjftfiflfcai^h (43) taeits. 
- w^ffir . ±ie»if^«j 2 coMmmizte tt s jd?i»# 
fcR»^)irff*ff"3. ap*>. Kfn (45) *atx 

M^m^mi^mk LTH 1 MS§ (51) {cJROa*. 
mxy?h (41) &aft^2£«Sr»2^i;LTIB 
251K (52) fc:SX"9atf. fits fy^yln-^ 

(53) (C***ft#Lfcl|llffi«5&SBU^^h (42) » 

t>muzm&L. tmztitim 2 h (4 

3) XWfKffiP (44) *>^srt(c«^rs. 

[0119] ±aoJ: -5 fC. *H^«3(OifflS^ (5 

0 ) (4 . HtSIM^Cii v "»? iieHSfi^® l oHtjUH b 
nW.nWtt'fio . ap*>. fy*>hn-^ (53) ko 
SMtc 4 0 , H 1 S»wffl«ffiK3&<8 o%A>e>6 %t,z£ 

lz&-C±M-f & (H5#BS) . tfz, PIS* (50) (4. 

MMMmizts ^ ^xiimmm 2 nmm t ^m^m 

ftZfso. fy^>ha-^ (53) tcoSMCi 

9. SSI SSSVDfflStffiJKtf 5 0%K6 Xfc * T'iST-T 
*2SS«^«aUb6«6X36»i9l 0Xt4T± 

[0120] *<0-*> *SgM0gJB3-CJ4. JJBUMffl? 
ttl kH«fc, Bfje<0«ftt*1M-*#-feay^*«WBW 
kLTfflv^TV^i. 4fc, ±SE*ieUJBli:R*t:. ^ 
U*y;U£®^JkLTt4<. Stit ffl^TSJKO- 
2 0%ti3(t.g>-i-7jc^cO^A 1 t. 10— 40%tt>{f 

1. 5*T««fflfl!)*«tiMBWkUTfcJ:v^ (H4# 

[0121] ^-LT. ^-fen^£#tf±as^4d^r# 

*^#4>tlS<, n>4«3, ±IB^-feoy;l^<0»«(4. i 

«e^A# < %.<kt h . i W7ty> , *mmmm 3^43 

fy*/ln-^ (53) kSMrr&^<Offl«aj!te&*J!£ 

(53) <7y&mmtzttt&*.-#<7>wmb. im*m&t><o 
*ft<DmMt*mmi,z'fToz.tifiX'%h. zco^. m 
Mmmz&mt%&®.mM<om.t . 
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^>m=?-^ (53) vm-itzm&^ttfT^&o 

[0 122] 

MBm3<7>mmz/xf-j*ts.mmw <6o> 

-ttrftk^T-jbs. oil #SQiJB!B4ii, BfcS&uttn 

SSrtf-5liS« (50) t. 3yi*l/-y 3 >gl (1 

o) %mmw (60) fc^«to«*six-cv^. 

[0123)11 2£7frt£ o C, ±K£!3£lg (60) 

s?m$ (6i) &y^i*nt (62) tfliir^ft. mv 
m (6D s^^saisnTv^. m.pm (62) « s 
fasts (50) tmz. a* (70) *>M«*i£isjfc:s«3 

*rO^*. JI#W£, (62) li. i^aj^h (4 

3) comtpizmMznT^z,. mpim (62) iza, mpi 

&3tM3s (63) **JD0fiSiX-CV^6. (63) 
ti, ^«SE« (64) i-ftLXmm (61) fcSSRSirC 

ftfftSMI (63) l±, ttSJ^^b (43) £MtTS[*Jfc 

[0124] JJEagM^-rA-cti. (50) colfc 

ssw^fcffiwsia (60) co&mmmiktfmmizftbti 
h. m&m (so) x-mmzthtzmi^mt. w&y?h 

(43) £»tTMF<« (62) te3Si3a**l6. £fffl§t« 
(60) Tli, ^jKEK^^^flraiLT^W-y^^/Uft 

^Wt^, Srtff&ttH (63) *SK3£»i: 

So £p«g« (62) TfcL ISfe»»tf>S5 1 

» (63) *ji*r*iatc»a]$*i.-6. *LT, ^ffl$ix 

ftf&l£$Ui. IWn (43) ^^iXTD^ttJP 

(44) *»feSrtfcffil&SitS. 

[oi25]^;t\ *mmm4coQmmw (&» x- 

i£E (60) Ttt. ^£^^£fcHlSfc*#£#l»3 
•Brt BfcSfclT 3 S ft ft . ^BS«kB#c7)^«S^ 

h. £*Uc*TU *HJf^ffi4f(i. PS« (50) -CHS 

im^<?Mm*'fT~>x\^tz#>, "gmmw. (60) tc&v* 

& . S^<0»j5CtftBI J: 0 fc x < iss-r £ - k im 

[012614ft. JJBSW^X^ATJi. Mam (5 
0) <0jn8MM£i:£l£Sil (60) OBBSjWKfc^RBSt 

ff*>*t*. nam (so) TUDS$tift^2^«. DKtB 

(43) ^jltTMWti (62) £51 9 Si 4 ft S. £ 
(60) Tt±. HW»TO£i**&*«l«l/Cb-hiK 
VTt'f ^;HM^**fffc*t % SWSRSaftS (63) 

nt uT«irr&. sw» (62) -m. immvMz'g. 



JlW^rtJRSJM* (63) £313^*racjig*3ftS. * 
LT. Jn»£ftftfS2£»(i;. St>TO^h (43) £ 
sfftTHftmP (44) a^fcrttettlfrSil*. 

[0127] -msmM4<7M$k- 
*mwMB4 izxtut, mftc?>-&£Rvc^mzmmzm 

[0128] 4ft. *£ttft?JIS4 fcj;ft«:. ±a<0± 0 

mmtw. (60) tcfe(ts^s5H6^)^ags56iaK 

mWlztetfhC OPJ |*!i_L3-t*4 -T t #'T'§ s SPSS 
( 60 ) (JOififJi^tSr 11 hz\k tfiX" * 4 . 3BK . ^rt»3< 
«t» (63) ttJV^-CKU^** 1 ^*^*. KPy*^ 

a*^st^^TSiisa (60) ^)»j«*«*^t# 
•&„ 

[0129] -mmmm4comm- 
±.ummB4xiz, mmw (60) «^f*i« (62) * 

Kib^h (43) co^+tclSit. ^rtSKOftS (63) iz 

n^x. mmm (so t«to^s$ftft»i^2r^a 
ttxi>x^\ ip*>, ^w* (62) ^si^sntcxa 

U IROii^Srt^^SrtSfeSSIS (63) 5cfcv^T 
[0130] dco«^r. Srt(=UHSNI (50) {Ci "9» 

a $ ftft » i asw^te $ ftr v ^§ ft to . ^ rts«(i« 
aBKt=aa*s<iTv^4. i^c, mm&m& (63) t 

[ 0 l 3 l ] 4ft s ±iB»S»®4T1±. SM^B (6 

o) iz&^x&iapM r^VFkt-h-tfy-r+M yiv 
o) {cj3v^T«»*ir-f ffrmifron-zftox o iz-ti 

-U. (10) \,z&tfhWr%9> 

9 (31) O^KSrfiMLTKS^^fd idfcLTfe i 

[0132] icO%^- s Kair^ h (43) <D}£ 

•=t»fc»»^y^ (3D fcg?M-ri>i?tes«i^^sij^fS(t. 

4ft. tt^ (70) comizi&mtfiii&m'gZMm.L, i 
<0E*fcffl**S£ LT *KHf ^fi 1 o J: o LT t J: v >. 
[0133] 

J6»«4cOSliI^XxASrb';UT^^ (71) KlfflL 

ft tore**, ot, mm&M4 tm&h *iz-?^xm 

[0134111 3(C^-TJ;d(C. 3y'i^l/-y 3 > 
(10) fc, SUSIES (60) O^hti (61) fcli, h" 
(71) cr>m±l,zWM%tiX\ii&„ PS 
« (50) fc. £Ht$tS (60) (62) tl±. &7 
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•^i^lz-ygygg (10) SOlf^^V^ (31) J±, # 
7D7«I (50) hifcKSV (36) WotfiS 
iVO^S. #7 0T<?5^# (72) fctt, ftftttlKffiD 

(44) MR»t^ilT*J0. Kffi^b (43) lifflCWT 
4H»S*LT4HttBP (44) (cjJgRS^TV^. mm 

(61) fct. «-7OTc0^« (62) tftmim (64) £ 

[0135] it. *mmiBi5<7>m.ftm (62) « s s 

l*«J&gf (63) fc, ^ft^rV (65) k. SrttcMD 
r4rt*»AD (66) k*4liTV^i. (6 
2) tt % Matt (50) *»£iH&ft42»fcrt$«*AP (6 
6) ^^BXOiX^iSrtSmfccO^^S:. £l*BS£ 
iMHI (63) ^O^JdtslMWMvtv**. 
[0136] f LT„ *SWBBIB5Ttt* JJEXfflRIB 

[oi37] -mmm.5<7)$mm- 

JJESWBBB5'Ct±. PStt (50) *«.7ortRttS 
iolzLX^&tf. i^Wtx.riy.T«<J;a*«figi: L 

(50) §rb";l-r-f (71) coMi^SSU #7n7 
<0®an (46) ^Sfttt (62) fcBJt<7DW8HB (50) t 

iyrhmmt&xoizLxhJ:^. 

?h (45) U s AOSTMLT#7n7«P (4 

6) fcjfc&sfts. w&y?h (43) (i. mass 
•C4HRtT*7nroa^)Biatt» (63) 

[0 138] 

«S*flEft (ID t»»T3^s*W5'8J«l (10) 

?-\z>*m^x-3 ; Jx.*v-z/Bvm , g. do) 



mi] mtmmnzmmM^^7-j»(^imsmx' 

[02] WBBIBlK:«*3^x*P-^a >WHK 

[03] SISB^»lfc:ffi&M6S«^llW««ia-C*&. 
[04 ] Htt^«H=«^»Stt(C*5(t-S.®*fflt7>®g 

[05 ] £ffiftt& 1 fcff *»ffli<OlftaHW^ft*^S« 

wmx-foh* 

[06] ^)»gsi i co^mmizm & 

[07 ] i <omM£&&mm7)fflmfc* 

[ 08 ] men 2 £«£sn^^fWM»£[2-c* s . 
[09 ] mwm 1 tffis jws«i<ojnffliM^*stts« 

[01 0] mmBM2cDmmizffiz,j}u^M<7)mmm$L 
mxhh, 

[011] TOBJB3tffiSPS*OflSBSfl|«0T* 

[012] mmm4^zim^.m^^^±w.mmm 

X'foh. 

[013] ^Jfi»ffi5^ffil.2glSv-X-xA<O^*»J«0 
Xhh> 

[014] sas»jB5^eg«fc:«ssai^7 i A^ 





(10) 




(11) 


mmmm 


(20) 




(50) 


mmm 


(53) 




(54) 




(55) 




(56) 


n 1 ins*&SJ« ( is 1 jn®&sigp ) 


(57) 


is 2 tm&w$k ( g 2 ans^asB ) 


(58) 





(ft 5) )01-193966 (P2001-193966A) 



CHI ] 




[02] 



10 



17 



15 



7 + pT 



1.8 



27 



mtttt ~29 



I 



14 



20 



r- 19 ikj 

21 22 23 

16 



CO 



24 



1 


K 12 


c 

Till*** 


— ? * 

25 

26 






M3 



WWyAAAA/ 
34 



30 



33 



32 



' 35 



36~*^—> 



[03] 



[06] 



50 



OA 



KA • 



CD. 



53 



51 



52 




















36 



> SA 



RA 



50 \ 



OA 



0 



EA - 



■<2> 



53 



51 



52 



36 



54 
jL 



55 



56 

SI i 



m 
m 

57 



> SA 
- RA 



(& 6) )01-193966 (P2001-193966A) 



[04 ] 



[SIS] 



0.6r 



0.5 - 



^ 0.4- 



0.3- 




50 



RA 



SA • 



® 



51 



52 



36 



54 



CD 



EA 



OA 



55 



[053 



[07] 



0. 035 



0.035 




10 20 30 40 50 60 70 80 



10 20 30 40 50 60 70 80 



(& 7 ) )01-193966 (P2001-193966A) 



[09] 



[Ell 0] 



0. 035 




30 40 50 



50 > 
RA — 



SA • 



58 



Ha 

m 

m 



36 



53 
jL 



51 

jL 



52 



36 



54 

jL 



mm 

-> EA 



OA 



55 



[Hi 1 ] 



112] 



(a) 



RA 



OA 



EA 



45 
I 



52 

ti 



SA - 



21 



43 



-53 



52 



51 



51 



n 



■55 



B^36 



i 



50 



-54 





(?1 8) )0 1-1 93966 (P200 1-1 93966A) 



[013] [114] 




OQfem m± mm 
cmwm mm wn 



F?-A. (## ) 3L053 BC03 BC09 

3L055 AA03 BA04 CA02 CA10 

4D052 AA08 BA04 CB01 DA01 DA06 

DB01 FA04 FA05 GA01 GA03 

GB01 GB02 GB03 GB08 GB11 
HA01 HA03 HB02 



